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BRIEFLY TOLD. 
= 
| OUR CURRENT INSTALLMENT OF THE PROCEEDINGS.—With this num- 
| ber we continue the publication of the proceedings of the recent meeting 
|of the American Association, the current installment containing no less 
|than five of the papers read. The first of these (by Mr. Walton Clark) 
discussed the equity and policy of meter rentals, a theme that has often 
caused vigorous discussion between the company and the consumer. Mr. 
Clark goes very deeply into the ethics of the question, and his treatment 
of the subject as a whole is stamped with the die of sincerity. And his 


way out of the difficulty certainly commands the attention of the read- 
ler; but it is, as seen in the general preference of the public to take its 
medicine enveloped in a capsule, a matter of wide belief that the public 
when served by a corporation, and especially by a corporation that sup- 
plies artificial light, has a decided repugnance to anything that looks 
like more than one fixed charge for the same service. In other words, 
the public more than likely objects to a meter rent as a naked fact, where- 
as it would swallow it without any undue or over-grimacing were it en- 
veloped in the capsule, say, of a well graded system of discounts on the 
gas rate. Under the differential plan, properly and closely worked, 
each consumer would pay his identical and just proportion of the cost 
of manufacture and distribution of the gas supplied. To sum up our 
belief, meter rents are undoubtedly an equitable charge to each consum- 
er, but it would be politic, and also just, to cloak them under the cloth 
of a varied schedule rate. 

Dr. Wilkinson’s excellent treatise on lime—a subject beyond doubt as 
old as the hills—shows how well-matured thought may and does make 
sermons out of stones. The Doctor has never claimed to be particularly 
aggressive and progressive, but the fact is, nevertheless, that he is both, 
and not offensively so. Well posted on his subject—a ‘‘ posting” that 
is the result of years of careful study and experiment—he claims nothing 
that is startlingly new ; but some of his modifications of old beliefs are 
quite as new as many of the ‘‘advances” that are put out from time to 
time by the boldest of the progressive and aggressive. The Doctor's 
paper was a good une, and his suggestions are sure to set many a man 
experimenting ; but if he shone well in the paper, he sparkled in the 
discussion—a master of his subject, he was not to be puzzled. Fred 
Bredel’s contribution to the subject was not very prolix, but it was pro- 
found ; and we take it that the general tenor of the discussion will 
afford poor comfort to those who contend that oxide purification alone, 
or unabetted by lime, will increase the illuminating power of the gas so 
treated. Carbonic acid will never command a large price as an enricher 
of gas, and by far the weight of authority is with those who concede to 
oxide the greatest possible virtue as an extractor of sulphur impurities, 
but who prefer to defeat their old enemy, carbonic acid, by confronting 
it with a barrier of lime. 

Prof. Love’s paper is another of the well considered ones, that will 
bear the renewing of one’s acquaintance with in the course of the year, 
for in his position of umpire over the candle powers of the gases distri- 
buted in New York city, that include about all known varieties in 
vogue, he had exceptional advantage to prepare a true bill, and here we 
may be pardoned for remarking that it is no longer a question of coal 
gas or of water gas. The duty of the day and time is to be gas makers, 
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first and last. Incandescent electric lighting has done far more toward 
showing the way in this respect than has been accomplished by any 
other influence ; and so it is that condition, not theory, must be the 
guide to the gas engineer in selecting the weapon that will best serve his 
purpose. Again, then, we say, gas is that which is to be conserved, and 
circumstance must alone determine whether coal gas or water gas or a 
mixture of the two is to be the correct thing in a given’place. Prof. 
Love’s treatise is in his best vein—practical, precise and impartial. Mr. 
Douglas was unfortunate in having such an unmanageable subject to 
deal with—not that he did not do it justice, for his well composed paper 
stands out in evidence of the time, care and trouble given by him tothe 
developing of something of value from a very refractory material. 
Perhaps the least said about water gas tar, the better it will be for the 
tar. We live in hope, however, that the skill and ingenuity of the 
engineers now concerned in its manipulation will bear good fruit, in 
that out of evil good may come. Secretary-elect Slater’s paper, while 
somewhat out of the beaten track, induces a line of thought that brings 
us in closer contact with the possibilites in store for the future of lighting 
by gas. It stamps him as a student, and marks him as a man who will 
be heard from again in the advanced ranks of his chosen profession. 


NEXT MEETING OF THE Gas CLUB OF CHICAGO.—The next meeting 
of the Gas Club of Chicago will be held on Tuesday, the 24th inst., at 8 
o'clock, P.M., at Becker & Jackson’s restaurant, corner of Wabash ave- 
nue and Lake street. The programme calls for a discussion of topics 
pertaining to the general welfare of the Club, and the absorption of a 
good dinner, which will be served by the restaurant folks at $1 per plate. 
All gas men who happen to be in or near Chicago on the date mentioned 
will receive a hearty welcome. 

THROUGH an oversight the name of Mr.Wm. C. Adams, Superintend- 
ent of the City Gas Werks, of Richmond, Va., was omitted from the 
list of those present at the last meeting of the American Association. 

A CorRRECTION.—Mr. James Somerville, of Indianapolis, Ind., writing 
under date of November 11th, desires us to say that in his remarks in 
the discussion on Mr. Nettleton’s paper, he was incorrectly reported. 
The errors occurred in the paragraph at the foot of second column, 
p. 654, issue of November 9th, and the corrected text is as follows: ‘‘I 
have often amused myself with my specific gravity apparatus by laying 
my glass globe right upon the scale. The glass globe is as tight as 
human ingenuity can make it, and yet in a few minutes you will gener- 
ally see the scale gradually godown. What is it doing? The air is 
going into the globe, and gas is getting out of it. That extraordinary 
law of exosmose is displacing the gas, and it is going out.” 





Mr. SOMERVILLE evidently has the impression that the JOURNAL is 
responsible for the reports of the proceedings of the American Gas Light 
Association. In former times such was the case, but by vote, passed at 
the New York meeting of 1887, the Association decided to take its own 
report, and that is the practice now observed. 

THE following letter is published at the request of the writer 

ProriA, ILL., Nov. 10th, 1891. 
To the Editor AMERICAN Gas LIGHT JOURNAL: 

Having been permanently cured of the drinking habit by Dr. Keeley’s 
treatment, at Dwight, I ask the returning confidence of our industry. 

Your publication of this note may hold up a beacon to others, and 
will certainly be an act of simple justice to myself. 

Very truly, 
JAMES R. SMEDBERG. 





The Market for Gas Securities. 
om 

There was no change in Consolidated during the week, the opening 
price to day (Friday) being 993-100. Other city shares show no varia- 
tion from the figures last reported. The notable features of the week in 
city gas affairs were the reported resignation of Mr. Andrews from the 
Presidency of the Standard Company, and another edict from the Board 
of Health, again ordering the works to be closed, this time on the 17th 
inst. There is not any very great reason for supposing that the works 
will be shut down, as the Company will have its arrangements made 
before that day for keeping on. 

Over in Brooklyn the situation is much improved, all classes of shares 
having made a substantial advance. In out-of-town shares the feature 


was Chicago gas, which sold up to 60 during the week. 








(Continued from page 656. 

[OFFICIAL REPORT—REVISED BY THE SECRETARY. | 
NINETEENTH ANNUAL MEETING OF THE AMERICAN 
GAS LIGHT ASSOCIATION. 
<_ 

HELD AT NEw YORK, OCTOBER 21, 22 AND 23, 1891. 


First DaY—AFTERNOON SESSION. 

The President introduced Mr. Walton Clark (Phila., Pa.), who read 
the following paper on 

METER RENTS—A QUESTION OF EQUITY AND POLICY. 

The equity or policy of the common practice of selling gas to con 
sumers of different volumes, at prices that bring to the seller different 
profits per 1,000 cubic feet sold, has met with little question. 
to make some suggestions that have come to my mind in this connec 
tion. Its relation to the title of this paper will appear later. Pre 
liminary to my argument I assume certain propositions as generally 
admitted, viz.: (1), a gas company ordinarily has, and it is tothe genera! 
interest that it should have, a regulated monopoly of the right to open 
streets and occupy the subsoil for the purposes of gas supply; (2), its 
rights have their origin in the citizens of the State; (3), these rights 
involve peculiar obligations to the public granting them ; (4), in com 
mon with railroads, and other corporations performing a public service, 
a gas company is under obligations to make no distinction in its treat- 
ment of individuals served by it. 

A corporation doing business as a gas manufacturer or common 
carrier is entitled to an interest on its investment in plant and working 
capital, the amount depending from complex considerations, which I 
shall not attempt to analyze ; for the limit, whether 5 or 50 per cent., 
is not material to my argument. Is it entitled to collect upon the in- 
vestment necessary to the service of any one customer, an interest 
greater or less than is paid by any other customer upon the investment 
made in his behalf? Not if the fourth proposition as above is sound. 
Aside from mere business courtesy, the question of equal treatment can 
include only the financial question, the doing of a service proportionate 
to the payment received, and it is evident that the measure of the ser- 
vice is incomplete until consideration has been given to the amount of 
investment involved. 

Obviously, a corporation is not rendering equal service for equal 
money, if it is collecting from one patron an interest charge to be 
applied on the investment in behalf of another patron. This principle 
of the obligation of corporations performing a public service to vary 
their charges only as the cost of the benefit charged for varies, has had 
expression in legal decisions. One of the clearest and most to the point, 
as indicating the duty of railroads in the direction in which they are 
unquestionably akin to gas and water companies, is by the eminent 
Judge Baxter, of the Sixth Federal Circuit. Ina decision rendered in 
a suit against the Pennsylvania Railroad Company for damages result 
ing from a discrimination in charges on cval carriage based upon differ- 
ence in quantity (all being in carload Jots), Judge Baxter, in deciding 
against the railroad company’s right to make the discrimination charged 
and proven, says: 

‘‘A reference to recognized elementary principles will aid in a correct 
solution of the problem. The defendant is a common carrier by rail. 
Its road, though owned by the corporation, was nevertheless con 
structed for public uses, and it is in a qualified sense a public highway. 
Hence everybody constituting a part of the public for whose benefit it 
was authorized is entitled to an equal and impartial participation in the 
use of the faculties it is capable of affording. Freight carried over long 
distances may be carried at a reasonably less rate per mile than freight 
transported for shorter distances, simply because it costs less to per 
form the service. For the same reason passengers may be divided into 
different classes and the price regulated in accordance with the accom 
modations furnished to each, because it costs less to carry an emigrant, 
with the accommodation furnished to that class, than it does to carry 
the occupant of a palace car. It has been held that 20 separate parcels 
done up in one package, and consigned to the same person, may be 
carried at a less rate per parcel than 20 parcels of the same character 
consigned to as many different persons at the same destination ; because 
it is supposed that it custs less to receive and deliver one package con- 
taining 20 parcels to one man, than it does to receive and deliver 20 
different parcels to as many consignees.” 

The meaning of this and similar decisions, is plainly that corporations 
organized to do a public work must so regulate their charges that the 
net return to them, or the profit they make, shall not vary per unit of 
service rendered. It is their privilege—more, it is their duty—to collect, 
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for a unit of product involving greater expenditure than another, a sum 
beyond the standard charge, representing the additional labor, interest, 
or other charges going to make up the additional expenditure. With 
railroads a nice adjustment of the labor item isa matter of some diffi- 
culty. The interest and maintenance and repairs items are little 
affected, except in the case of different classes of passenger business, 

it at the best only an approximation to thestandard demanded by Judge 
Baxter can be attained. In the gas business, the problem offers little 
of difficulty. The at once simple and equitable plan is to charge for 
each 1,000 cubic feet of gas an amount covering its proportion of the 
items of expense and interest common to the performance of the total 
service, adding to each bill so made the items peculiar to the individual 
service. 

It needs no demonstration that the cost of gas in the holder, including 
interest and taxes on the investment at the works, and the salaries of 
officers (not clerks) will not be affected by the mere number of con- 
sumers. Itis the volume made, not the number of people to whom 
sold, that will in any given locality determine these factors in the cost 
per 1,000 cubic feet sold. It may be questioned whether the investment 
in distributing mains per 1,000 cubic feet sold, is not greater for the 
consumer of few thousands than for the consumer of many thousands. 
A gas company in laying out its mains in the city in which it does 
business plans to put down its pipes wherever it sees the prospect of 
getting its legitimate return upon its investment. If it goes elsewhere, 
itis to make for itself that local popularity which shall tend to the 
greater security of its investment, and thence to a lower price to its 
consumers generally. If it makes an extension for an individual con- 
sumer to do business that will not pay its proportion of the interest on 
the general investment, such extension may legitimately be regarded as 
a service pipe and its cost treated accordingty. It might be claimed 
that a distant customer, while profitable, involved a greater expendi- 
ture to reach than a near customer, and that on this fact the latter 
might base a claim in equity to a lower price. If such an assertion had 
force it would carry with it the obligation on the part of the company 
to so locate its works that no consumer should be at this disadvantage 
as compared with another ; an obvious impossibility. The duty of a 
company in this direction appears to be to locate its works on the most 
suitable spot and regard its mains as part of the investment for the 
general supply, maintenance and interest going into the charge for gas. 

These considerations lead me to the belief that no injustice attends 
the assumption that, per 1000 cubic feet sold, there is no difference in 
the cost of supplying the consumers of large or small volumes, up to 
the inlet of the service pipe. Thence, to the outlet of the meter, where 
the gas passes from the control of the company, the items of cost, viz., 
service pipe and meter maintenance, and interest, as also the cost of 
keeping one account, collecting one bill and attending to the complaints 
of one consumer, are not the same for each unit of volume of gas sold, 
are readily determinable, and, if our principle is true, are legitimately 
the subject of a separate charge against the consumer. It may be 
objected that office rent is an item as large for a consumer of 
few, as for a consumer of many thousands, and, therefore, if the 
principle under discussion were carried out, a proportion of it should 
enter into the fixed charge against the individual consumer. An 
oflice in a convenient part of the city supplied, must be rented or 
owned by the gas company whether the number of consumers is large 
or small. There is a proportionately small increase in the room neces- 
sary to the accounting force, with each increase in the number of con 
sumers commensurate with the amount of work one bookkeeper can 
do. While this should in principle follow the charge for the bookkeep- 
ing, I believe it forms an item too small and difficult of determination 
to be considered. 

It may be objected that the costs of attending to complaints, keep- 
ing gas accounts and collecting bills, do not vary in proportion to the 
number of consumers; because a bookkeeper, now keeping the ac- 
counts of say 1,500 consumers, could attend as well to 2,000, and a 
similar statement may be made of the employees concerned with com- 
plaints and collections. 

[t must be assumed that in any gas office the time of the employees 
is, practically, entirely occupied at one or another class of work, and 
that where there is more bookkeeping and collecting work than a given 
number of clerks can attend to, and less than that number plus one 
can do, the idle time of the one clerk is put to some good use. That 
this is so in any well regulated office cannot be doubted. There need 
be no idle time except that of complaint men waiting a call, a necessary 
part of their duty, and it seems fair to regard them, and the bookkeepers 
and collectors, as employed on each account just that proportion of 
their time that the total number of accounts one man can attend to 





when fully occupied bears to his full time. Where, as in the smaller 
offices, one man does several kinds of work, only part chargeable to the 
individual accounts, this part is easily determinable. To repeat, there 
appears no difficulty in ascertaining for any works the amount of 
the charge to be made up of those items of cost which are not dependent 
on the volume of gas a customer buys, and which must be charged to 
him as a fixed sum per month (yenerally called by my title ‘* Meter 
Rent”), if the principles laid down above are to be carried out. This 
charge would be to each consumer the same, only to the extent that it 
covered the items of bookkeeping, printing, collecting, ete. The items 
of service pipe and meter maintenance and interest would vary with 
the sizes of each and the length of the former. The details of the deter- 
miaation and recording of such charges offer no difficulties, as a mo- 
ment’s thought will convince anyone familiar with gas accounting. 
The approximation to absolute equity could be very close. 

What would be the effect of the adoption of this principle in our 
business? First, on the consumer, what? The purchaser of the 
average volume of gas at average meter and service pipe costs, would 
not be affected, except in the form of his bill. He would be charged a 
‘*meter rent” covering the items above discussed, and a correspondingly 
smaller amount for his gas, the total being the same as under the pres- 
ent plan. The consumer of a volume less than the average would pay 
a somewhat larger bill per unit volume; the charge for gas being the 
same per volume, and the increase due to the fixed charges being 
divided by a smaller number of units. The consumer of from a few 
hundred feet down to ‘‘no gas” a month, would pay the cost of keeping 
up his meter and service pipe and collecting his b‘ll, the items that now 
make his patronage unprofitable to the company supplying him, and 
any gas he used would then yield the same profit per unit of volume as 
the gas used by larger consumers. Thus would the man who insists on 
having a meter to insure against the failure of other sources of light, or 
to illuminate his house on festive occasions, become a source of profit 
to the advancement of justice and the interests of the company and its 
patrons. The consumer of more than the average volume of gas, 
under average meter and service pipe cost conditions, would get his gas at 
acost less per unit volume than that of smaller consumers, by the amount 
that it cost less to supply him. Large consumers who are now enjoying 
rates lower than the average by a sum in excess of the difference in 
cost of supplying them, would find the price higher to them than under 
present conditions. Inasmuch as concessions in price to large con- 
sumers are generally asserted to be based on the justice of giving them 
the advantage of this difference, advocates of such concessions must 
hail the plau under discussion as contemplating a complete and syste- 
matic enforcement of their principles. 

It must be noted that these disproportionate concessions to large 
consumers are claimed, with some show of reason, to be not to the dis. 
advantage of the smaller consumer, because the measure of profit 
obtained on the gas sold them goes toward the payment of the dividend 
on the investment already made, and this, it is asserted, reduces the 
amount of profit to be obtained from other sales. Two answers to this 
argument are obvious. It cannot be certainly predicted of consumers 
of this class that, unless they obtain unreasonable concessions, they wil] 
not burn gas ; and, inasmuch as the investment must ultimately be in- 
creased in proportion to the demand for gas, the accession of tt.is class 
will not affect the interest account. Hence, to obtain them at largely 
reduced rates may have an effect on the price to the smaller consumers 
the reverse of beneficial. The supporters of this argument in favor of 
special prices to large consumers are misled by the generally existing 
margin of capacity in a plant, into the feeling that no new investment 
is necessary to supply the new customer, Each new customer narrows 
the margin, and advances the day when more investment must be made, 
and should therefore be regarded as requiring an investment in plant, 
exactly proportioned to the amount of his consumption. 

The effect of the adoption of the principle in question on the gas 
company—What? The conditions under which gas companies do 
business in their relation to the principle under discussion, vary, and 
certainly the immediate effect of the enforcement of this principle would 
be as various. Custom breeds a sense of obligation, and doubtless many 
consumers at lower than regular rates have come to accept the reduction 
as a vested right, and would threaten, and probably at first. make 
trouble, if their price were raised. The abrupt adoption of this principle 
by a company already established in business could be accomplished 
with the minimum of friction only at the time of making a reduction 
in the price of gas; small consumers being then put on the same footing 
as large, in the price per unit volume, the price to the large consumer 
not being raised, and the meter rent charges giving him all the advan- 
tage in total cost that he is entitled to. Doubtless many large consumers 
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would clain that ‘ OV } rice Ve should 


Sarrangement wo ild gl 

be granted them. and threaten us with electricity: but in the light of our 
present knowledge of the cost of incandescent electric light, does it not 
seem that we are making undue coneessions to large consumers from 
fear of it Every concession so made postpones the day when we may 
again advance upon the other and more formidable enemy to the exten 
sion of our busin« cere s the competitor that can block us out 
of one portion of the trade we se¢ and always to its own profit. When 
the incandescent elect imp displaces us by reason of a lower price 
it is seldom to its pre ind such a warfare cannot long be maintained. 
Therefore, t appears 1@ 1On run the large consumers who now 
make us afraid with their threats and acts of w ring their buildings if 
they do not get a r rate, v vain ork the meters that they al 
all times refuse sconnected n seeking indications of the 
ultimate effect of a new departure, the etfect, after the influences of the 
old system had passe no method is safer, nor more simple, than 
to study the probable se ot an enterprise started on the new lines, 
unembarrassed b ede Where would a gas company stand to 
day, financially, and in the graces of its customers, if it had adopted at 
and adhered to fro Lhe beginning of its ¢ kistence, this principle ol 
placing all consum« pon the same plane? The justice of such a 
course must commend itself to a men The fact of meter rent charges 
being an old story, and reason and etfect of them understood. would 
probably prevent any general objection to them. 


Equitable treatment is The prevalent 


at it respresents what the Creoles call a 


ng step toward pop ilarity - 


is been th 


idea of a meter rent 


** lagniappe ’—something demanded in addition to the regular and legit 
imate payment for servic Once understood as a fixed charge made to 
put all consumers upon the same footing, and that it is not an addition 
to the cost of gas, objections to it would be few. exces pt on the part of 
people who, from the smallness of their consumption, are now a burden 
on the company and its other customers. Hence it would appear (always 


supposing m4 reasoning to have been good) that: the adoption of the 


principle of meter rents and uniform prices per 1,000 cubic feet would 


not result in a smalie 
2g 


asure of popular approval than gas companies 
now enjoy. 
The active competitors of 


kerosene and the in¢ tl 


indescent electric lamp; the former in residences 
and stores, the latter stores, factories, ete. The only desirable class 
who would be prejudicially affected by an abrupt change from the old 
system of charging to tha inder discussion, the consumers who now 
get special rates, make their choice between the incandescent electric 
lamp and gas. If the former is cheaper to them it is unprofitable to the 
company supplying them, and this competitor need not be greatlv feared 
where the issue is made on the mere dollar and cent grounds. The ob 
jection that isolated electric plants will be put in by large consumers, if 
they are not given special gas rates, is answered by the fact that this is 
done to the greatest extent where gas is cheape st, light for light, in the 
large cities W here candescent electric lamp is used to-day, and 
still more, where it wv ve used five years from to-day, unless s yme 
means of cheapen gy can be found, the di ling argument between it 
and gas is not, no1 the financial. But if it were, the greatest in 
roads upon Our busine ide Dy this competitor at this date appear to 
be among the class 0 stomers (stores, saloons, etc.) wuo buy from us 
more gas than the ave ore id less than the spec ial rate customers: the 
class that would be enetited by the adoption of the ‘‘ meter rent’ 
system in the mean L nv title. 

These considerat ¢ me to believe that the adoption ol the equit 
able plan o! selling g to consumers of large and small quantities at 
prices that sh: resuil in the same pront per 1,000 cubie feet to the com 
pany supplying rove inyurious to the company’s interest. 

The last paragra} Mr. Clark’s paper contains a reference to an 
editorial, publish York contemporary, in the spring of 1890, 
which, Mr. Clark s s worth the study of those interested in the 
question Eps 

Discussion 

The President— ive heard a very carefully prepared and terse 
statement Mr. V Ula upon this very important question, 
and I trust the me rs W oive it ample and free discussion. It is as 
old a friend of ours a eakage,” and near as dear to our hearts as 
‘**naphthalin \ ‘ yn Of meter rents is a burning one to 
many of us, | ype ! y are prepared to discuss it; and I know 
that Mr. Clark is re: er any questions 

Mr. A. G. Glase i@ Chairman 1s correc n the statement that 
the question o et ep in old one I do not think, however, that 
that view of the cass 1 expresses the idea conveyed »y Mr. Clark’s 
paper. As 1 understa: hat Mr. Clark proposes is a solution by 





gas for the business it would eall its own are | 


means of meter rents of the vexed question, ‘‘ What reduction is it 
to allow to the large consumer of gas from the standard price to th: 
I followed Mr. Clark's reading of the } 


as closely as possible, but I find it hard to criticise this question 


erage or small consumer ?” 


ably without rehearsing to a very considerable extent what Mr. | 
has already stated ; and to me it is equally difficult to discuss or crit 
the paper unfavorably, because I can find nothing unfavorable to 
about the proposition. The keynote to it seems to me to lie in the q 
tion, ‘*Is is fair, just or lawful” (I perhaps almost quote Mr. Cla 
words in this respect) ‘‘ to charge one consumer of gas a greater int 
on the investment necessary to serve him than we should charg 
other consumer on the investment necessary in his behalf; each on 
Mr. Clark’s system, paying his exact proportion of the general ex): 
of distribution ?”? I doubt if there be a person here who would 

answered this question affirmatively, whose opinion has not been sev 
shaken by hearing this paper; and I am pretty well satisfied that 
careful reading of it will entirely revolutionize his opinion. Follo 
up the judicial discussion quoted by Mr. Clark, what are our relat 
to the public? People aggregate to form cities; they combine for 
mutual convenience ; they construct lines for rapid transit, or they 
franchises to others to construct and operate them in their behalf ; 
form police systems ; they have the streets paved ; they establish fir 
partments and build water works. They require light. In many 
they serve themselves, and in other cases they employ corporation 
furnish light for them, authorizing them to use the thoroughfares, 
are owned in common by all. It would seem to me as just to clia 
different citizens such prices as will give us varying profits per thousa 
or per unit of our product—as just to do that as it would be for the « 
to levy upon the people varying rates of taxes in support of the abo 
We supply light for the same purpose for w! 
I feel t 


I have not in this connection said anything that strengthens Mr. Cla 


named institutions. 
they pay taxes—for the general convenience of the citizens. 
position, but I did not expect to do that. I simply wished to put my 
on record as indorsing his position in this regard. Of course, it g 
without saying that if a body of gas men are convinced that a certa 
step is morally right, nothing else will enter into their computat 

Looking at it, however, as a matter of policy, as some of our friends 
the electric light business, and in the water business, or something 
that sort, might do, it seems to me that on this ground also Mr. Clan 

entirely right ; and that it is for the benefit of the gas company no 

sell their product to a man, because he is a large consumer, at a 

which does not give them the stipulated return per thousand. We s 
to the average consumer at a price which gives us a far return on 0 
Where is the point in selling to anyone at a price which 
? The thought that first occurs to many o! 


product. 
not give us such a return 
in this connection is that we have a plant capable of putting out a 
tain amount of gas, and it is working only to, say, two-thirds of its 
pacity, while those who are burning that two-thirds capacity are alrea 
paying enough money to make the usual rate of interest on the w! 
investment; and it seems to be reasonable at first thought that we « 
afford to fill up the plant at a lower rate per thousand. As we 

already getting interest on the investment, why cannot we suppl) 

other one-third simply at cost? Or, suppose we say that we will m 
a little on the other one-third ; that we will sell the other third at a 
duced profit which, added to our present earnings, will make us | 
much better off. 
customers help bear the burden of the other third, what is the immed 
We fill up our plant ; another « 


Apart from the injustice of making two-thirds of 


effect of such an arrangement ‘ 
sumer applies ; then, according to this reasoning, that one man mus 
charged with all the money that is necessary to invest in a new wi 
That is the necessary r 
If you fill up y 


or the enlargement of the present works. 
of this line of reasoning when carried to its limit. 
remaining one-third at a less rate than is necessary to pay its fair 

portion of interest on the invested capital, then, your margin of capa 
being exhausted, this one man, the last straw that breaks the « 
el’s back, must contract with you to pay for the new gas works, or 

cannot afford to let him in. The more I have looked into the matt 
do not pretend to have looked very far, but I have looked as fai 
can see) of supplying small consumers, the more I am satisfied 

every gas company has a large number of small consumers to w! 
they are monthly handing out so much money for the pleasure of al 
ing them to keep a meter and burn occasionally a smal! amount of 
A great many works have adopted the plan of sending out a bill f 
certain amount whether they burn it or not. That 
ting around it, but it is an arbitrary way. This plan under discus 
seems to me to be practicable, and, as it is based upon figures, it is 
By its adoption the gas company will receive per 1,000 


is one way of 


tainly just. 
| d 
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as consumed the same amount of profit from the consumer, whether 
a big or a little consumer. If he be a big consumer he is delivered 
gas cheaply, and to that extent he gets the benefit of it. He gets the 
efit of what we are able to save. Outside of that [ do not see but 
it the small consumer has to suffer for whatever concession we give 
The small consumer is a very valuable man—if he is not too 
all; and Mr. Clark’s system protects us against the man who is 
linarily too small by a method that enables us to make money on 
ti 
Mr. KE. H. Jenkins—I understand Mr. Clark takes the position that 
s companies and railroads, as public servants, should work upon 
uly the same principle. We who come from very small towns, and 
into New York city only occasionally, and have occasion to use the 
road and the horse-cars, find that on the ‘‘L” road you can ride 
blocks and pay a nickel, or you can ride 120 blocks and pay just a| 


| 


kel. Would it be policy for that road to undertake to charge differ- | 
| prices for the different services rendered / 
Mr. Walton Clarx—I would like to say in answer to that suggestion | 
at if the same rule were applied to the ‘‘L” road that is applied to 
longer roads they would be compelled, as far as they practically 
|, to make that distinction ; but there is so little difference of cost 
the general business of the ‘‘L” road, between carrying a passenger 
u squares and carrying him 120 squares, that it is not worth consider 
vy. It is not worth the trouble or expense of keeping track of where 
nan travels to on the ‘‘L” road. If they attempted to do that it 
sald in the end cost the traveler more who only traveled ten blocks 
in it costs him now to travel 120 blocks—if they put on the laborers, 
ket men and gate men whom it would be necessary to have to keep | 


1] 


ack of where aman is going. Otherwise it would be done, because 
ere is no uncertain language in the decisions relating to railroad 

inagement; and the Interstate Commerce Law or the discussion 

‘liminary to it covers that point perfectly. 

Mr. E. H. Jenkins—I recognize very clearly the fact stated by Mr. 

ark, that it is not practicable to make that distinction; but would not 

e difference between supplying one customer and supplying his next | 
or neighbor, be so very small that it would be impracticable for us to | 
ry out your plan? Don’t you think they would get mixed pretty | 
nearly as badly as the *‘ L” road passengers would be ? 

Mr. Walton Clark—If the customers, side by side or ten miles apart, 
iad meters of the same size, and services of the same length, and used 
e same amount of gas, it would cost exactly the same to supply them; | 
uit if one consumer is a church, and uses 3,000 feet of gas per month, 
ind has a 100-light meter through which to measure it, and a corres- 
wonding service, while the consumer next door is a householder, and | 
ises 3,000 feet of gas per month through a three-light meter, and has 
he service necessary to supply him that amount, then to supply gas to 
ie church costs several, say, about ten cents per thousand more than 
t is costing to supply the consumer through the small meter. There is 
i very decided difference, and it is a difference that is easily gottea at. 
lhere is no difficulty about it. It does not add to the clerical force of 
he office at all. A table giving the cost of placing and maintaining | 
litferent sizes of services and meters is all that is necessary ; the charges 
ire worked out from that, and the thing is done. If you will givea little 
hought to it you will see that that is very simply done. | 

Mr. E. H. Jenkins—I acknowledge I have not given much thought 
»it. The paper is new to me, but those questions flashed on my mind | 
ery quickly. I think in the case you speak of, as between the house- 
older and the church, there would be quite a little difference, and that 
0 cents per 1,000 would be a pretty high figure. But between the con- 
sumer with a 5-light meter, and who uses 5,000 feet per month, and the 
ynsumer with the same size of meter, who uses 7,000 feet per month, I 
ink there would be very little difference. 

Mr. T. Littlehales—If I understand Mr. Clark’s position, the con- 
lusion he arrived at is that the only equitable method is to charge 
neter rents. Is that the point? 

Mr. Walton Clark—To charge a something, which I have called ‘‘ me- 
er rents,” and which covers interest on the cost of, meter and service in 


ise at the place, the cost of repairing that meter and service, interest on 
he cost of repairs, and the cost of collecting the bill—all of which is so 
eadily determined that, sitting at my desk, | worked the whole thing up 
or two different sized meters in 60 minutes. 

Mr. T. Littlehales—So your conclusion is that charging meter rents is 
he more equitable system. With that conclusion I entirely agree. 

Mr. Walton Clark—Charging a meter rent covering ali those points. 
[t is really more than a meter rent. 

On motion of Mr. Jenkins the thanks of the Association were voted to 
Mr. Clark for his paper 


The President then introduced Dr. A. W. Wilkinson, of New York 

city, who read the following pap 
1 IMI 

Mr. President, Gentlemen of the American Gas Light Association : I 
ido not think your committee fully appreciate the difficulties that one 

would be subjected to in writing a paper to be read before your meeting. 

I see before me men who have spent years in the manufacture of gas, 
and are perfectly familiar with everything connected with it ; men who 
have read every book published the subject ; men whose written 
articles are to-day the law in every country on the subject of gas mak- 
ing. 

A paper should be not only In ! no but instructive, and if possible, 
contain something new. How can | instruct you gentlemen ; what is 
there new to present Nothing | am forced to take up a subject that 
has been written on many times, [ do it in its defence. I refer to 
lime. Lime is so universally distributed in this world that, turn which 

lever way we may, we are sure to s t. Take up a handful of earth, 
what is it? A mass of oxidized metals, and lime is sure to be one of 
them ; go deeper, examine the ro ime is sure to form a part We 
ean hardly find a stone or rock th oes not contain lime 

If we analyze the waters of 1 arth we wi irely find this all- 
important substance, lime ; even t iir contains lime. 

Leaving this earth, and by the a f the spectroscope examine the 
light given by the sun and the fixed stars, we see the beautiful red, yel- 
low and green bands which tell us that lime is burning there 

To Sir Humphry Davy we ar ebted for demonstrating that all 
earths have fora base a metal. In ISOS he isolated calcium from a lime 
compound—28 pounds of causti ontains 20 pounds of this metal. 
Of the 54 metals known on this ear most are white or nearly so ; the 
others have the color of gold (wit ich you as gas engineers are so 
familiar). Unlike gold, calciun ry oxidizable 

I have here a sample of caleiun t has to be Kept im naphtha, a sub- 
stance free of oxygen, to preven rning to the oxide of calcium, or 
caustic lime. 

I do not propose to speak of thi isand and one salts of lime, al- 
though they form an interesting a iseful class of bodies, or of the 
many rocks that lime forms a pat it will confine myself to the great 
group of carbonates. 

We find the carbonate of lime pr ipitated from the waters of the 
earth and often mixed with other earths known as lime rock: in the lat 

| ter rock formation again, as marole, hich at one time was some form 
lof shell life, having been subje« » both heat and pressure. Oceca 
sionally, instead of the pure \ t narble, we find it black, or vellow, 
or green, or flesh color, in fact. ¢ y Shade of the rainbow, depending 
upon a slight amount of coiori natter, but i all cases being almost 
pure carbonate of lime Again. t shells that we see ipon the sea 
shore, or the coral that forms so ich of our earth in the equatorial re 
gions, are carbonate of lime; the beautiful pearl that we admire so 


much, and at one time when dis 


in vinegar formed an expensive 


and fashionable drink, is carbonate of lime—I doubt if a cocktail made 
of pearls would meet with read e at the present time, although, as a 
medicai preparation, it might be seful. 

[ have here a crystal of carbonate of lime, Iceland spar, which pos 
sesses the wonderful power polarizing the ray of light; that is, 
enabling one to see double without the aid of diffusible stimuli. May it 
not be possible that some engineer e glasses made of this substance 
when they report the amount of gas made from a pound of coal? Gas 

|consumers swear that the clerks who make out their bills, wear glasses 


made cf this substance continua Heat the crystal, drive off a little 


water and carbonic acid, and you have left, caustic lime. When any of 
the forms of carbonate of lime are subjected to heat in a draft of air, or 
better still, both air and steam, 1 earbonie acid is driven off and we 
have left, caustic lime. This substance has a great affinity for water 
and will combine with it so actively ita great amount of latent heat 
is set free—the compound for hydrate of lime, the substance 
that you gas engineers are so fan ue with, and spoken of as lime 

The burning of lime is carried on for so many purposes that it scarcely 
needs more than a passing notice et to do it properly we require some 
thing more than the heaping together of a quantity of lime rock and 
fuel, setting the fuel on fire and owing it to burn for a number of 
fuel, setting the f 


hours. Many patents have been taken out for lime kilns, claiming 


great economy in fuel and producing pure caustic lime, the secret of 
success being a free draft of air aided by a little steam It was the cus- 
tom at one time for gas companies to do their own lime burning, and J] 
am sure to-day that it would be on: of the best paying and most useful 


| department of the works 
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Soon after the discovery of gas making by Murdock, lime was sug- 
gested as the best substance for its purification, or to free it from its bad 
smell. 

It was well known that whitewash in some way purified the air of the 
room in which it was used, but the chemistry was unknown. The fact 
that lime would thus act led to its use as a purifier of gas, first, in a 
Some possibly remember seeing in our 
old works boxes arranged for passing the gas through the lime. In this 
shape it did its work very effectually, in fact too well; for often much 
of the illuminants would be washed out. The fact that the lime becomes 


liquid form, or cream of lime. 


very offensive in removal led to its discontinuance, and the substituting 
of lime in a comparatively dry state, such as we are familiar with in all 
of our works to-day. 

Many substitutes for lime have been offered for purifying gas and 
they have all failed to meet all of the requirements in effective work, or 
come within the limit of cost. The only one that has at all become 
popular is the hydrated oxide of iron, and this only in part fulfills its 
Lime will filter the gas, absorb the sulphureted hydrogen and 
With iron we can only do the first two, allowing the 


mission. 
carbonic acid. 
carbonic acid to go free, to the great injury of the quality of the gas, 
causing it to burn with a reddish light, with tendency to smoke, for car 

bonic acid is a regular dog in the manger ; it will not burn itself or let 
the other combustible gases burn. Many engineers who use iron for 
purification make up the loss of light by a little more of the enricher, be 
it either cannel coal or oil ; but this method is never quite satisfactory, 
the oxide’s recommendation being its cheapness and the enormous 
amount of gas it will purify. The place for the iron is before the lime ; 
that is, pass the gas first through the iron box, then through the lime. 

At the present time there is a great competition in light, and it obliges 
the engineer to not only give a volume of light, but it must be of a fine 
quality, and lime, the good, old and faithful servant that has been with 
us since the beginning, can do more to secure that than any one thing; 
help it if you choose with iron, but do not try to do without the lime. 

It has been often asked, how much gas ought a bushel of lime to 
purify? Twenty eight pounds of pure caustic lime, when properly 
slaked, that is, converted into a hydrate, will combine with 22 pounds 
of carbonic acid, or 188 feet. The same weight of lime will combine 
with 17 pounds of sulphureted hydrogen, or 188 feet, but these figures 
are of no practical use, for the reason we never have pure lime rock, or 
shells, or marble, and often it is imperfectly burned, or is imperfectly 
slaked, or it has been exposed to the air and already absorbed carbonic 
acid, and possibly sulphureted hydrogen—the boxes may not be of the 
best form, or the lime properly put in, and then again, we have the gas 
with a greater or less percentage of impurities. So you see, to give the 
exact amount that a bushel of lime will purify, you require to know all 
of these facts. 

Some engineers think that lime should purify the same amount of 
gas, no matter what the condition of the gas is. For instance, coal will 
be purchased that contains 5 per cent of sulphur, which, when sub- 
jected to distillation, is sure to give sulphureted hydrogen, bi-sulphide 
of carbon, sulphide of ammonium, in large quantities. Again, the coal 
will be used wet, or often covered with snow and ice; such coals will 
make large quantities of carbonic acid, and the amount of lime for 
purification will be proportionately increased. 

With your permission I will suggest what would be an ideal plant for 
coal gas making, that would give the lime the best chance for effective 
work : 

ist. A bench so well set that the retorts shall be uniformly heated, 
whether by an ordinary or a regenerative fire, to a high heat. 

2d. That the coal should be a good caking coal, free as possible from 
sulphur, and dry ; that is, it should be kept well housed, for coal ex- 
posed to the elements rapidly deteriorates. 

3d. As high heats should be carried as can be carried without produc- 
ing pitch in the hydraulic main. 

4th. The exhauster should be run so as to keep as near zero in retorts 
as possible—to produce a vacuum in the retorts you run the risk of 
drawing in furnace gases, and a pressure means less yield. 

5th. The condenser should be ample so as to cool the gas gradually. 
In a small condenser the gas rushes through so rapidly that much 
tarry vapor or oily compounds escape condensation, going over to foul 
the pipes and other apparatus and coat the lime, preventing it from 
absorbing or combining with the carbonic acid or sulphureted hydrogen. 

6th. Condensers are almost always too small. Perhaps they were 


large enough when first constructed, but the growth of business soon 
overworked them and no provision is made for extension. 

7th. Next, the scrubbers 
tion takes place. 


here a most important part of the purifica- 
Experience has taught that to wash with pure water 








is an injury to the illuminating power; to pump the water over and 
over again until it is saturated with the chemical compounds, is less 
expensive and produces better results. One cubic foot of water wil! 
dissolve 480 cubic feet of ammonia, the carbonate of ammonia which js 
formed by bringing the ammonia and carbonic acid together is also dis 
solved as well as the sulphide of ammonium, all of which is very 
desirable to remove from the gas. 

8th. We now have the gas in such a shape that the iron, the use of 
which I should most surely advocate, will combine with the sulphureted 
hydrogen freely, one box being sufficient to do the work for many 
thousand feet daily. Finishing with the lime, which having only the 
sarbonic acid to take care of, will do enormous work, surprising many 
who have been in the habit of neglecting the points I have mentioned 
before. 

Coal gas made and purified in this way, is as pure and white as can 
be desired ; but it is limited in its candle power—16 to 18 is as much as 
It is better for heating and cooking, or power, 
containing as it does, more heat units than any other gas. If you 
want more candle power (instead of loading it up with naphtha vapor 
which will give you the increased candle power and at the same time 
change the quality of the light, making it reddish, and with great ten 
dency. to smoke) go directly to water gas. Here it is easy to get a 30 
candle gas pure and white ; if this is too high, a mixture of the two in 
equal parts is most satisfactory. 

As I have followed the making of coal gas from the retort to its final 
purification, it may be well to do the same with water gas as you will 
see it made in New York. 

The first step in the operation is to produce the non-illuminating 
water gas; that is, the gases made by the decomposition of steam by red 
hot carbon. For this purpose we require a cupola; that is, an iron 
vessel of from 6 to 8 feet in diameter, 12 to 15 feet high lined with fir 
brick. Into this we place coal and st it on fire, with a suitable blast 
We bring the coal to a full white heat, then shut off the air and close 
the outlet of the products of combustion, open the valves leading to the 
hydraulic main ; now turn on steam, which will be rapidly decomposed 
into carbonic oxide and hydrogen. 


you ought to expect. 


These gases are forced into a holder, 
from theholder they pass toth> illuminator, a vessel so arranged that the 
gases become thoroughly mixed with the vapor of naphtha in such 
quantities as will produce the candle power desired. From the illumi- 
nator the gases and vapor of naphtha pass to the through retort heated 
with oil or coal ; it enters at one end and is converted in its passage 
through to a perfect gas. That is, the naphtha will, in the presence of 
water gas, be entirely decomposed into illuminating gas, without waste 
oil or lamp black. The exhauster sends it through the condensers and 
the same care should be observed as in coal gas condensing. You do 
not really need a scrubber, for we have no ammonia, very little sul 
phureted hydrogen to dissolve (a dry scrubber that will cause friction 
of the gas is well, but not a necessity). It is now ready for the iron 
and lime boxes. Four and one-half (44) gallons of naphtha will give a 
30 candle gas. 

At the Mutual works, this city, we have for years been reburning 
the spent lime. It is first pounded into bricks and then burned into 
caustic lime in kilns, the same as is used for burning brick. The cost 
for a bushel of slaked lime is from 3 to 4 cents. 

There seems to be no limit to the number of times the lime can be re- 
burned. It will purify just as much gas as when first burned. This 
places lime in the hands of engineers at a price that enables them to 
use it constantly, and make a gas that wilt not only compete with elec 
tricity, but will be vastly superior in brilliancy and cheapness. 

Whenever you hear that electricity is making rapid strides in a place, 
you may be sure that the gas is poor or badly purified. We have a 
grand future for gas of high grade. The day for poor gas has passed, 
and the engineer who is content to make a gas that will burn, no matter 
how, red, yellow or smoky, will find his occupation gone. There is no 
excuse for poor gas at the present time. Material of the best is at hand 
The science of gas making is well known. The public demands good 
and pure gas, and that can only be produced by the proper purification 
with lime. 

Discussion. 

The President—In writing this paper, Dr. Wilkinson has added one 
more chapter to the large amount of instruction that he has given the 
gas fraternity. The Doctor will answer any questions that any of you 
may wish to propound with regard to the lime process, 

Mr. A. 8. Miller—The Doctor made one statement which I do not 
think anybody will dispute—in speaking of the milk of lime absorbing 
the illuminants of gas. Now, if the milk of lime will absorb the illumi 
nants, will not dry lime do it? A test was made by Cunnelly & 
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Co., about three years ago, of oxide against lime. The apparatus was 
very carefully arranged, and I think the gas contained about 2 per 
cent. of carbonic acid. That is my recollection from reading the article | 
some time ago, and I am not sure that I am exactly right. However, 
this gas contained at least 2 per cent. of carbonie acid. The tests, after 
being very carefully made, show that the lime absorbs sufficient illumi- 
nants from the gas to keep it down to about the same candle power as 
gas purified with oxide, but still containing the carbonic acid. I would 
ike to say that in making gas now we are using practically only oxide 
to purify with—all the other conditions being the same as they were a 
year ago when we used lime entirely—and we are getting just the same 
results in illuminating power per gallon of oil used as we were a year | 
ago. I think that the lime absorbs sufficient illuminants from the gas | 
to keep the candle power down to the point that oxide will keep it, on | 
account of not absorbing the carbonic acid. 

Dr. A. W. Wilkinson—In answer to that I would say the hydrate of | 
lime has no effect upon the illuminating gases. Water will absorb 6 per 
cent. of illuminating gas—that is, 1 cubic foot of water will absorb 6 | 
cubic feet of illuminating gas. Now, if you add your lime wet, it is not | 
the lime that absorbs the illuminants; it is the water. If you have your | 
lime dry (that is, a hydrate, for that is the sort of lime you have used) it | 
will have no affinity for the illuminating gases; it can only combine | 
with sulphureted hydrogen and carbonic acid. There is no affinity tor | 
the illuminating gases, and it cannot combine. The only possible dete- 
rioration that could take place would be as to what it could mechanical- 
ly hold, but there would be no combination. 

Mr. Walton Clark—Lime as commonly prepared for the purifiers is 
not a simple hydrate ; it certainly carries a large amount of water with 
it. I have been brought up to believe, and experience has borne me out 
in the belief, that the more water you could make your lime carry, and 
still leave it porous, the better would be the purifying effect, while at the 
same time a greater amount of hydrocarbon would be absorbed. So far 
from the hydrate of lime having little or no effect on the illuminants of 
coal gas, it appears from experiments to have very considerable effect. 
Mr. Blodgett described before this Association, at the last New York 
meeting, some very satisfactory experiments in that line, and I think he 
demonstrated completely that there was a greater loss of illuminating 
power from the use of lime than from the use of oxide. Perhaps I 
should not say “‘ loss of illuminating power,” but that there was greater 
illuminating power in the same gas, or different portions of the same 
gas, passed through oxide than in that passed through lime. There isa 
gentleman here who told me (but as he did not say it before the Associa- 
tion I will not use his name) that he had thrown lime into the retort and 
made good illuminating gas with it after it had been used in the purifi- 
ers. In my own experience I have found that the oxide purified gas 
had as high illuminating power as lime purified gas, and that while the 
oxide leaves in carbonic acid, it also leaves in something else which the 
water in the lime takes out. 

Mr. S. F. Hayward—I would like to ask Dr. Wilkinson what they use 
at the Mutual works with which he is connected ? 

Dr. A.W. Wilkinson—We first purify the water gas as it comes from 
the cupolas, and then it is passed through to the holder. After the oil 
has been added it passes through the boxes—the lower layer containing 
ashes, and the upper layer containing oxide of iron. Now, as regards 
the water that we have in excess over the hydrate in lime, I may say 
any excess of water of that kind is unnecessary, and should not be used. 
If you have ever used oxide of iron you will know that it always con- 
tains more or less water—possibly as much water as the excess of water 
in the hydrate of lime. 

Mr. T. Littlehales—In the majority of works, where there are only 
four purifiers, and where they are using lime exclusively, I suppose the 
lime would come out in the shape of sulphide, or ‘‘ blue billy.” In that 
case, in burning the lime, would there not be a nuisance created by its 
reburning, in giving off sulphur in the form of sulphureted hydrogen ? 
Have you experienced any difficulty in that direction ? 

Dr. A. W. Wilkinson—Not at all. I would say that the sulphur as 
soon as it is subjected to heat undergoes oxidation, and burns, not into 
sulphureted hydrogen, but into sulphurous acid, and passes off. 

Mr. T. Littlehales—That is still worse. 

Dr. A. W. Wilkinson—No ; because you uever burn a ton of coal 
that you do not produce sulphurous acid. It issimply the small amount 
of sulphur turned into sulphurous acid. With us the amount of sul- 
phur in the gas is very small; it is nothing like what it would be in coal 
gas making where a large percentage of sulphur exists in the coal. 
Hence we experience no difficulty whatever. Neither does the lime 
burn into sulphate of lime—plaster of Paris. This is well proved by an- 
After three or four hundred times reburning the lime we find 
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that it purifies just the same number of feet per bushel as it did when 
first put in. 

Mr. W. R. Addicks—As I understand it, the more water there is in 
the lime the more illuminants would be taken out of the gases. If that 
is so, then the wet purification process (the milk of lime process) is bet- 
ter adapted for coal gas than for water gas. Does not that follow ? 

Dr. A. W. Wilkinson—I do not see that. You are limited to the 
amount of illuminants in your coal gas. We will suppose that it is 6 
per cent. by absorption. Now, you pass it through cream of lime and 
you can reduce that to 3 per cent.; consequently, you reduce the illum- 
inants in that same proportion. . 

Mr. T. Littlehales—I think Dr. Wilkinson has overlooked one im- 
portant fact with reference to the existence of water in the lime. I 
think every member of this Association remembers the light thrown on 
the purification question by the late Mr. Forstall, who showed us the 
enormous advantage to be gained by having the lime thoroughly wet. 
Now we must not forget that water, as ordinarily used, is itself a puri- 
fying agent, absorbing, as I have always understood, 700 times its bulk 
of ammonia gas, instead of 480, as you put it; that the water absorbs 
a large percentage of ammonia, and that the ammonia in turn neutral- 
izes a considerable amount of sulphureted hydrogen. And so water that 
is held in mechanical combination with lime becomes a purifying agent. 
I still hold to the principle of having the lime pretty thoroughly wet, 


|and I think that it is a more eflicient purifying agent in that condition 


—due to the excess of water there is in it. Of course, if you have an 
ample wet surface in your scrubbers or washers, then it is not neces- 
sary. 

Mr. F. Bredel—As far as the purification by lime is concerned, lime 
has, under no condition, an affinity for absorbing any illuminants 
whatever, provided such illuminants are in the form of gas, and not as 
vapors. But if they are vapors, naturally they make the lime easier of 
absorption, and the benzole vapors, or whatever vapor it may be, will be 
decomposed. If you keep the lime thoroughly dry they will not be de- 
posited so easily. I think that explains why in the wet lime purifying 
process you absorb the illuminants. I think these illuminants would 
be lost somewhere in the holder, or somewhere in the pipes, so that there 
is practically no absolute loss from purification. 

Mr. G. B. Neal—I understood Dr. Wilkinson to state there was a loss 
of 6 per cent. of the illuminating power of the gas by absorption, where 
water was used, and that it was not necessary to use water in the scrub- 
bers in either water gas or in coal gas. Then I made up my mind that 
when I got home I would order the superintendent to shut off the 
water. That might do very well with water gas, but it occurred to me 
that there was a good deal of ammonia in the coal gas. Suppose we 
discontinue the use of water with coal gas, what shall we do with the 
ammonia? How shall we eliminate that ? 

Dr. A. W. Wilkinson—You misunderstood me. I should have said 
that in the scrubber we do not use pure water, but do use water that has 
been partially saturated with ammoniacal salts. As every gas engineer 
fully knows, it is far better, for the illuminating power, to wash the gas 
with ammoniacal liquors than to wash it with water. You will under- 
stand what I am driving at. I want to make the coal gas pure and 
white ; I want to make it so that it will compete with electricity. I do 
not want that coal gas loaded with vapors of naphtha, or with carbon 
gases ; for that will make it reddish or yellowish, or so that it will have 
a tendency to smoke. Hence we make every effort to relieve the gas of 
every impurity, leaving the gas as it comes from the coal—good coal— 
well purified and of a beautiful white color. If you leave the carbonic 
acid in you have a reddish gas, with a tendency to smoke ; if you load 
it with naphtha vapor you have a reddish glow. You increase the can- 
dle power, but the quality is deteriorated. 

Mr. G. B. Neal—On one point you say you want to make coai gas to 
compete successfully with electricity. As many of my friends are en- 
gaged in the manufacture of both kinds of light, we can offset one an- 
other. 

Mr. C. F. Prichard—Some years ago I was investigating the point 
whether lime absorbed any illuminants. We measured a sample of gas, 
filled a small holder with it, and made several complete analyses of it, 
with particular reference to the quality of illuminants contained. We 
then passed a portion of this gas through lime. The result, in amount 
of illuminants, was substantially the same as it was before it passed 
through lime. We then repeated the same operation through iron 
sponge, and obtained substantially the same result—12 or 15 tests which 
we made showed there was no appreciable reduction in the amount of 
illuminants, either by passing through lime or through oxide of iron. 

Mr. A. G. Glasgow—I have listened with pleasure and interest to Dr. 
Wilkinson’s remarks about the reburning of lime, and I would like to 


hid 


sida) 
T ¥ie > 
























































692 American Gas Light FZournal. Nov. 16, 1891. 





ask him if he can recommend the reburning of lime as being commer- | gives us about 7 grains of sulphur in other forms, but not a trace o 


cially successful where the cost of disposing of the spent product is|ammonia. It may be thought we are using a small proportion of lim: 
practically ni [ ask that question because I have recently looked over | as compared with the oxide; namely, about 1 part of lime to 3 parts o 
a very large plant where they burned the spent lime, and was told that | oxide. Our carbonic acid is practically all removed. The reburne: 
it was not worked with commercial success. lime that we are using now has been in use, a part of it at least, sinc: 

Dr. A. W. Wilkinson—I think we have now, for about six years, | we commenced, three years ago. Wedo not find a particle of diffe: 
reburned our lime. The lime was originally shell lime. It had been | ence in the quality of the lime in respect to its purifying qualities. O 


used in the boxes until it ceased to be of value. We placed that lime! course in any little building that is going on in the works we take wha 
in kilus, and subjected it to heat for about 16 hours. At the end of that | lime we want to use from our stock of Jime, and find that it makes 

time we found the lime had been converted into caustic lime. Then we} good building mortar, that it is as hard as cement. We get our stock 
placed it in slaking boxes, and it slaked into hydrate of lime. We find | of lime in the winter time by burning oyster shells; and we also ge 
that it will do just as much work on the one-hundredth burning as it | Jamaica lime which the schooners bring as ballast to Halifax. We 
did at the beginning. The lime seems to be like sponge;if you put one | get that sometimes at a very low price. Taking everything into con 
in water it becomes full of water, and if you remove it and squeeze it|sideration, we find we can use lime with our regenerative system very 


the water will go out, after which it will take up just as much water | economically indeed. As I said at the beginning of my remarks, our 
. — ° ° | . » » . . } 
again. The expense of reburning that lime has been, including every | conditions are somewhat different from those of others, and it would 


detail, from 3 to 4 cents per bushel. Inthe summer months it would} hardly be practicable for us to use lime only once, for we could not get 


e 4 cents per bushel, for that is when we have to repair the kilns. Now, | rid of the spent lime. We are very well satisfied with the system as 


centlemen, think for a moment what is that lime. It is the carbonate | we use it. 
of lime. What do we do with it We place it in the kiln, burn it, Mr. F. C. Sherman—I would like to ask Dr. Wilkinson how mucl 


and thus drive off the carbonic acid. Slake it, and we have the hydrate | more lime it would take to remove the carbonic acid alone, or does he 


of lime. Now, what have I coming from the lime boxes? Nine-tenths | use it in connection with sulphur purification ? 

of it is carbonate of lime. Then I pound it into a brick, or into some} Dr. A. W. Wilkinson—Let me understand you. Do you refer t 
other shape. When it is subjected to heat it undergoes the same process | lime instead of sulphur ¢ 

that lime does. 1 am doing nothing different from what was done| Mr. F. C. Sherman—Suppose you wanted to use lime for removing 


originally. carbonic acid, would .t increase the quantity of lime if you wish to re- 


Mr. A. E. Boardman—It seems to me that Mr. Glasgow’s question | move the sulphur in connection with it’? In other words, does it take 


resolves itself into the first cost of lime. If it cost more than 4 cents| more lime to remove carbonic acid than it does to remove the sulphur 


per bushel, then the Doctor’s process is a saving; if it cost less, it is|and carbonic acid together. 
Dr. A. W. Wilkinson—The compounds of lime are definite. You 


|cannot make lime combine differently. Twenty-eight pounds of caus 


not. 

Mr. F. C. Sherman—I would like to ask Mr. Slater for his experience 
in the use of lime burned over. He tried it years ago, and I would like | tic lime will combine with 22 pounds of carbonic acid. Now, it cannot 
to have him tell us what he did with it |take sulphur at the same time. You cannot load it with the two. If it 
takes the carbonic acid it cannot carry the sulphur. So thatif you have 





Mr. A. B. Slater—We did have an experience with reburning lime 
we used what is known as the Hislop apparatus, and found we could |a gas which is part sulphureted hydrogen and part carbonic acid, the 
not reburn the lime with that apparatus to advantage. In other words, | lime cannot carry as much of the two as it can if you have only one. 
if our lime cost us 11 cents per bushel we could not burn it to advan-| In other words, 28 pounds of caustic lime can carry 22 pounds of car 


tage. We tried it for about a year. We found that where the lime} bonic acid, while it cannot take more sulphureted hydrogen; so that you 
contained carbonic acid we could reburn it several times, but that where | cannot purify as much gas that contains both sulphureted hydrogen 


it contained sulphur we could not reburn it to advantage more than two | and carbonic acid, as you can if it only contains carbonic acid. 


or three times, and we gave up the process of reburning it. Mr. F. C, Sherman—Can any one present tell me how many feet of 
Dr. A. W. Wilkinson—Was the lime in a loose, powdered state ? gas can be run through a bushel of lime and remove the carbonic acid 
Mr. A. B. Slater—It was after the sulphur has been removed ? 


Dr. A. W. Wilkinson—The secret of reburning lime successfully is} The President—I think that would be a very difficult question to an 
that there shall be a free draft of air. It is better to have a draft of air|swer, because the percentage of carbonic acid in the gas might vary. 
and steam. Now, with loose lime you cannot do that. If itis pounded| Mr. F. C. Sherman—Suppose that it is 24 per cent. My experiments 
into a brick or is in lumps, so that there can bea free draft of air, aided | were made with gas which contained 24 per cent. of carbonic acid, and 
by a little steam, the sulphur and carbonic acid both, will be driven out. | I found if I wanted to remove that I had to use as much lime to remove 

Mr. J. F. Scriver—Mr. Baxter, of Halifax, has had some experience | it as I did when it was in combination with sulphur. In other words, 
in reburning lime, and I will ask him to state it. there was no very great saving if I had to remove the carbonic acid 

Mr. R. Baxter—The conditions in Halifax are somewhat different | apart from the sulphur. I tried that experiment, and found I had to in 
from the general run of towns both here and in Canada. The lime] crease the layer of lime continually in order to remove the carbonic 
costs us about 45 cents per bushel and spent lime would be useless. | acid. It finally took as much lime to remove that as it did to remove the 
We adopted the Hislop process two or three years ago, and it was suc-|sulphur. I would like to know if my experience tallies with that of 
cessful with us. I do not know exactly what it costs us to reburn—at| other members who have given the matter attention / 
what rate per bushel—for we do not keep any account of that. We}| Mr. T. Littlehales—Surely, there was some discrepancy in the test 
run a double set of apparatus in the daytime. One man can run the made by Mr. Sherman, because I think it is pretty well established that 





whole apparatus, and we never have more than one man in the 24 hours. | lime, having a greater affinity for carbonic acid than for sulphur, wil 
He reburns, slakes, and prepares the lime for use. We lay off the kiln | keep taking up for weeks, and possibly for months, carbonic acid, afte: 
it has got fouled with sulphur. Our own experience at Hamilton is 
rather to the upsetting of Mr. Sherman’s idea. We change only about 
four lime purifiers per year. Last year we changed four oxide and fou 


about two months in the summer time. The repairs so far have been 
very slight indeed. I think that two or three days’ work is sufficient to 
put them into good shape. 1 suppose next year we will have to spend 
a little more ; but, practically, the cost of wear and tear is very little. | lime purifiers. It is true that our boxes are very large, and we have 
We use the Irish bog ore and lime. We use about 3 feet of oxide and |had to arrange for the lime first and the oxide second. I have not the 


1 


| foot of lime in each box—the oxide at the bottom and the lime on|slightest doubt that the experience of many members of the Associatior 
top. The gas comes in at the top and descends through the box. We} is in conformity with my own, and we find that we can practically drive 
tried it with the lime in the bottom and the oxide on top, but it was|every bit of the sulphureted hydrogen forward from the lime into the 
then more troublesome to fill the purifier, more troublesome to keep the | oxide. Last year it cost us $48 for lime sufficient to purify 30 million 
two substances apart. We did not notice any advantage in that process, | feet of gas. We could not have done this had we not been using oxid 
so we abandoned it and went back to the original plan ; namely, oxide|of iron. If we had taken the lime out when it was saturated with sul 
phureted hydrogen, I suppose it would have cost us ten times that 
amount. But as it was, $48 worth of lime was sufficient for 30 million 


in the bottom and the lime on top. 


\s everyone knows, there isa large quantity of sulphur in the coal which 


we use—a much larger proportion of sulphur than there is of carbonic | feet of gas. 

acid, 1 do not think there is quite 1 per cent. of carbonic acid in our} Mr. R. Baxter—I have said so much about the Hislop process that 
as when it enters the purifiers. We scrub it well. From the first! want to mention one additional point in connection with the sulphu 

scrubber we get a Strong liquor ; from the second a weaker liquor ; and | and carbonic acid question. Mr. Littlehales has said that the lime take 


the third is the standard scrubber, Our Government Inspector's report | up water, allows the sulphur to go on, and retains the carbonic acid 
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hat is the reason we use oxide and lim« I believe that the His 
p process is not suitable for the use of lime altogether. Another 
int isthis. After the lime has been removed trom the box it is 
smetimes as black as coal, and in the course of a few hours it be 
mes perfectly odorless. Taking up a piece of it there is scarcely 
trace of asmell, so that it is not the slightest nuisance. Of 
urse it is not kept very long ; but the odor completely leaves it. 
Qn motion of Mr. Prichard the thanks of the Association was 
ted to Dr. Wilkinson for his paper 
The Association here adjourned to Thursday, October 22d, 1891, 
10 A.M 
SECOND DAY—OCTOBER 22—MoORNING SESSION, 
The Association met at 10 a. M., Acting-President White in the 
alr. 
Vhe President—The first business in order is the reading of pa 
rs. The next onthe list is that by Prof. E.G. Love, of New York 
ity. 
Professor Love then read the following paper on 
HE ILLUMINATING POWER OF MIXTURES OF COAL 
AND WATER GASES. 
\t the meeting of the Association at Baltimore, in 1889, the ques 
m was raised whether the illuminating power of mixtures of coal 
nd water gases was higher than the average of the two gases 
sted separately. 
naccepting the invitation of your Committee to prepare a paper 
xv this meeting, it occurred to me that possibly a few remarks on 
his subject might be as acceptable as anything I could offer. 
The question naturally divides itself into two parts—first, is the 
lvantage which has been claimed for mixtures of the two gases 
istained by experiment ; and, second, if it is, what explanation 
in be offered for this increased luminosity ? 
My first thoughts on this subject naturally turned to a specula- 
on as to what, froma theoretical standpoint, would be most likely 


to be the case; but, as might have been expected, the results were 


ot satisfactory. This arises, mainly, from the fact that our 
nowledge at the present time is not sufficient to warrant us in 
ittempting any prediction as to the luminosity of a gaseous mix- 


ture from its analysis; and yet I think this phase of the question, 


is Well as certain collateral matters, are not wholly without inter 


est, and I shall beg your indulgence in briefly reviewing some 
points which suggest themselves. 


The determination of flame temperatures by experiment is at 


tended with many difficulties, and our knowledge of this subject 


> very meager, 
For purposes of comparison recourse is often had to a calculated 


lame temperature, based upon the composition of the gas and the 


products of its combustion. These calculations probably do not 


ive uS an approximation even to the temperature actually pro- 
luced in a gas flame, for the reason that we have no knowledge of 


specific heats of gases at high temperature, as well as on account 


f the dissociation which must take place in the flame. 
They give, however, a theoretical temperature which, although 
famerely relative value, we may often use with advantage. 
Accepting Davy’s theory that the luminosity of a gas flame is 
lue to the incandescent carbon particles, it follows that a high 


lame temperature which increases the incandescence of these par 
ticles will give greater luminosity to the flame. It is, therefore, 


ften supposed that there exists in illuminating gases some direct 


relation between flame temperature and luminosity. There are 


ther conditions, however, which render this relation very uncer 
in, 

Dr. Frankland has found that ethylene, burned by itself, gives a 
ight of 68.5 candles, and that a mixture of 75 per cent. of ethylene 
ind 25 per cent. of oxygen has a luminosity of 74 candles. Here 


the oxygen gives a more intense combustion, the flame temperature 


s higher, and more light is obtained. With ethylene alone the 
ilculated temperature is 4921.6°, while the mixture with oxygen 
eaches 7350.82. 

The same authority has found that of the three diluents, hydro- 
en, marsh gas, and carbonic oxide, the marsh gas is the most 
aluable medium for carrying the heavy hydrocarbons, and that 
iydrogen is next. 

A mixture of 75 per cent. marsh gas and 25 per cent. ethylene 
ives about 26.5 candles, while if the marsh gas is increased to 92 
er cent. the mixture still has a luminosity of 17.6 candles. All 
nixtures of marsh gas and ethylene, therefore, furnish light, a fact 
nmarked distinction from similar mixtures with hydrogen and 
irbonic oxide. 

A mixture of 75 per cent. hydrogen and 25 per cent. ethylene 
rives about 22 candles; but when the percentage of hydrogen 1s 
nereased to 90 the mixture ceases to be luminous. 

A gas composed of 75 per cent. carbonic oxide and 25 per cent. 
thylene gives only about 8 candles: while the mixture containing 
0) per cent. carbonic oxide and 20 per cent. ethylene gives no light 
vhatever. In other words, 10 per cent. of the ethylene is lost when 
nixed with hydrogen; and 20 per cent. when mixed with carbonic 
xide. 

The flame temperatures of mixtures of 25 per cent. ethylene with 
“5 per cent. of marsh gas, hydrogen, and carbonic oxide, respect- 
vely, are 4557° for the marsh gas mixture, 4878° for the hydrogen 
\ixture, and 5127° for the carbonic oxide mixture ; or the one hav- 
ng the highest calculated temperature is the lowest in luminosity. 

Carbonic oxide consumed alone is non-luminous, but it has a high | 


flame temperature. This arises from the fact that while its calor 
ific power is low, the quantity of air required for its combustion is 
also small, as well as the products of its combustion. The high 
temperature raises the carbon particles of an added hydrocarbon 
to a greater degree of incandescence, and conse quently produces a 
whiter light, but at the same time burns a larger proportion of the 


carbon without the production of any light whatever. Hence the 
higher flame temperature with greatly reduced luminosity 


In the case of marsh gas its flame temperature is about the same 
as that of carbonic oxide; for whilethe air consumed and products 


of combustion are greater, they are counterbalanced by the much 
larger quantity of heat yielded. In its mixture with ethylene it 
has its own carbon as well as that of the ethylene to heat, a less 
proportion of the carbon is lost, but the flame t mperature is lower 


and the carbon particles are not heated to the same degree of in 
candescence as in the case of carbonic oxide. The latter is there 
fore better able to carry an excess of heavy hydrocarbon than 


marsh gas is 





Kor the purpose of comparison I have taken the following analy 
ses of coal and water gases, to which IT have added a third repre 
senting a mixture of the twoin equal volumes 

(Coal Gas Water ¢ I 1T¢ 
Hydrogen 39.78 20.16 d4.47 
Marsh gas - 15.16 24,42 34.79 
Carbonic oxide 7.04 28.33 17.685 
Ethylene 1.34 12.46 8.40 
Ethane - 0.78 0.39 
Benzol vapor 2.04 2.88 2.46 
Carbonic acid - 1.08 0.54 
Oxygen - - 0.06 0.21 0.135 
Nitrogen - 0.50 1.76 1.13 
Specific gravity calculated 0.4644 0.6551 0.5597 
Calorific power, heat units 19233.6 13913.6 16114.4 
Air required for combustion 
of 1 lb. of gas., Ibs. - 14.70 10.22 12.08 
Products of combustion from 
1 lb of gas, Ibs. - 1.37 5 4 3.00 
Flame temperature 1555.8°R, 1760.59 F 1657.3°K 

While any comparisons of these figures must betaken with some 
allowances it appears that the air required for the combustion of 
one pound of the mixture is less than the average of the two com 
ponent gases ; the products of combustion are also alittle less than 
the average, both of which are favorable to the mixture. At the 


same time the calorific power of the mixture is less than the aver 
age, whichis unfavorable ; while the calculated flame temperature 
is practically the same as the average of the two gases 

Krom a study of the question from this stand point I have been 
unable to find any grounds for supposing that the luminosity 
of the gaseous mixture in question would be greater than the aver 
age of the two component gases 

I think I must admit that the experimental part of my case isa 
little weak ; not from the nature of the results obtained, but rather 
from the number of tests which | have been able to make This 
arises from the fact that it was necessary to take the coal gas at 
the works of the Consolidated Company, and transport it to the 
laboratory in cylinders under pressure. The only objection to this 
plan was the rather limited supply of coal gas at my disposal. 
The gas was transferred from the cylinder to a holder before use 
and the mixture used consisted of equal volumes of coal and water 
gases. Extremely uniform results were hardly to be hoped for, 


inasmuch as the final result was based upon the tests of three 
different gases, with the possibly accumulated errors of each. In 


nearly all cases several tests were made of each gas, and the aver 
age taken. 

In the first experiment the coal gas tested 16.61 candles, the water 
gas 28.73 candles, and the mixture 23.08 candles—a gain of 0.41 can- 
dle over the average. 

In the second case the coal gas gave 17.33 candles, the water gas 
99.04 candles, and the mixture 23.15 candles, a loss of 0.03 candle. 
In this experiment the coal gas may have contained a very small 
percentage of water gas. 

The next test gave 18.04 for the coal gas, 28.86 for the water gas, 
and 23.13 candles for the mixture—a loss of 0.32 candle. The last 
test gave 18.16 candles for the coal gas, 27.84 for the water gas, and 
23.24 for the mixture—a gain of 0.24 candle. 

While I shall hope to extend these experiments before arriving 
at my final result, I think the tests already made furnish reason 
able ground for the opinion that the illuminating power of mixtures 
of coal and water gases is practically the same as the average of 
the two tested separately. 

Discussion. 

The President—We have heard avery interesting payer by Prof. 
Love, and its subject is one of great interest to all of us. If any 
of you desire to ask any questions of the Doctor he will remain on 
the platform for the purpose of answering He will be very glad 
to have you ask him questions, or to hear you discuss the paper. 

Mr. R. Norris I would like to ask whether the candle power 
tests of the coal gas were made before or after compression. 

Prof. E. G. Love—After conipression. I presume that the gas 
suffered a little by compression, but inasmuch as the gas was 
transferred from the cylinder to a holder, and there equalized 
itself, it was a matter of no importance at all whether it had 
suffered a little in illuminating power during the compression. 
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Mr. R. 


rexpansion 


Prof. E. G. Love N xperimen ‘ely separate 
from the theoretical consideration 1} not time when I mads 
the experiments at the ri to make a laboratory or complete 
analvsis of the gases tl } elyes 

Mr. A. C. Humphreys—I would like t sk to what point th 
compression was carried 

Prof. E. G. Lov cylinder has capacity of 225 pounds 
pressure, and I used a small hand pump. ‘The best result I can 
get is about 50 pounds nd I think the most that I succeeded in 
getting In this case was under 25 pounds pressure ihat was 
equivalent to three or f r fe 

Mr. C. R. Collins—W1] was the for f e burner which was 
used in the test 

Prof. E. G. Love \ flat-flame urner, that known as the bi 
It was the same burner for both coal and water gas I have used 
that burner for testing city ¢ for months, and in that follow the 
English practice, where they use all cannel. The flat-flame burne1 
is used for ordinary ‘ itl \rgand burner for gases of 14 t 
iS candles The poort As ive is equal, practically, to thei 
cannel gas 

Mr.C. R. Collins—In th e of the experiments which I hav: 
made on a practical scale, where we have made a mixture of 10 
feet of coal and watel Las | have fou a Lit t 5 ry i use the \r 
gand burner on the « il gas flame In order to make the resultin 
mixture the average of thetwo. Of course there were errors in 
my work, because the holder was exposed outside, and not under 
cover ; but I made every correction for temperature that I could 
It was necessary to use the Argand burner, because we got better 
results with coal gas from the Argand than we did with the flat 
flame burne 

Prof. E. G. Love Wi) vas the candk power ol the coal gas 


Mr. C 


Collins— Eighteen candle power 





Prof. E. G. Love Ye ised the Referee’s burne1 

Mr. C. R. Collins—We used the Sugg-Argand 

Prof. E. G. Love—I ] e followed the practice for a number of 
years of using the flat-fl i burnel A matter of one or two can 
dles (that is, between the 18 and the 18.5 or 20) hardly warranted 
me in changing my burne [ think I approached nearer the same 
conditions in testing differs gases by using the same burner, and 
by not introducing a possible difference in the amount of light 
which might be utilized from the sams LAS In ex ictly the same 
way marsh gas, when tested by the Argand burner. makes a light 
of 5or6 candles, but w tested by the flat-flame burner gives 
practically no light at 

Mr. C. R. Collins—It is generally expected that coal gas will be 
measured by the Argand burne 

Prof. E.G. Lov« In England it is, forthat burner is the standard 
there—but we have no standard whatever in this country—but I 
think if I were testing « g regularly {t from 14 to 17 candles 
I would use an At l I When tl produces 20 or 22 
candles, | prefer a flat-flame burnet L know that it ts better for 
the gas 

Mr. @. R. Collins— My errors were all wit] a candle, and I con 
sidered that a pretty fair result 

Mr. T. Littlehales—I wish to ask Dr. Love whether I understood 
him to say that the carboni ride Was ce dered a better vehicle 
for carbon pors 

Prof. E. G. Love—That depends upon the way you look at the 
matter. If you havea little carbon vapor had better put it 
with the marsh gas lf you wanta whiter light. higher flame tem 
perature, and do not care if you do burn up so of the carbon 
vapor, then put that with the carbonic oxide \ mixture of ethy 
lene and marsh gas will give light at all pl portions of the two 
That is, the marsh gas when burned inan Argand burner 
will give a light, and consequently all mixtures of marsh gas and 
ethylene will give lig! N f you take mixtur f 20 per cent 
of ethylene and 80 per cent f carbonic oxid you get flame 
which, in an Argand burner, gives no light whatever—showing 
that larger proportions of hydrocarbon are burned up and dé 
stroyed when mixed with carbonic oxide, as far as the ight-giving 
power is concerned 

Mr. C. H. Nettleton—I would like to ask Prof. Love if there is 
any difference in the appearance of the mixed gases: that is, if one 
was pleasanter to tl] har ther gas were thev the 
same in that res] 

Prof. E. G. Loves [ have long ago given uj ing of gases by 
appearance I did t t nv ad rene ar eht that they 
all looked very well, but 1d tt know that I made any compar 
son in that way 

Mr. C. H. Nett! nn Ihave f yr is that ther 
is a feeling, or a beliet great many people, that the bes 
gas is made by a mixt e-half coal and one-haif water gas 
That may be simply it an incide) hich e to my) 
knowledge rather | ! t that ide Several years . when 
the lines were draw y much more strictly than fortunately 
they are now betwee l vas and water g mit Lc ras man 
vas brought intoa 1 where there were three burners, one of 
Wii h was eg 1 wat S } WAS g p il was snd the 
third was a mixture t nd he was asked to pick out the 
kinds of gas Pointil xed shes Phere is no us 
talking: the water gas e best light Certainly, in my 
own experience tl ! i itiful gas Id I n the st 
brilliant. but the pleas eS mv evyes—was a mixture of the twe 





Prof. E.G. Love—There is a blueness visible about the lower pai 
of a pure water gas flame which is somewhat overcome by the : 


mixture of coal gas. That may possibly have something to do wit 
your impression 
Mr. F. Egner—I remember atime when it was rank heresy to si 


anything good in water gas, but I believe I may state now, withoi 


any fear of contradiction, that a mixture of coal and water g 
always struck me as giving the brightest light. People who d 
not know the kind of gas they were looking at, would admit th: 
much and I believe that to-day water gas gives the whitest an 


prettiest light. 
Mr. A. G. Glasg 
ufacture of mixed gas I 
which was mixed with 17 
tions that the resultir 


ow l was engaged for several years 1n the maz 
made about 40 candle power water gas 
candle power coal gas, in such propo 
g¢ mixture gave 27 candles. Now I am satis 
fied that in practice I got a higher luminosity than the calculate 

average of thetwo gases In fact | made experiments. not pei hay 

carefully enough, but sufficiently so, 1 beueve, to justify mein tha 
conclusion It occ ome that the relative candle powers of t] 

vases that are mixed make a considerable difference in the result 
Perhaps my water gas was too fat to stand alone. I never calcu 
lated its flame temperature, but I am satisfied that it containe: 
more hydrocarbon than could be burned advantageously at it 
Hame temperature. When mixed with the leaner coal gas, my ide 

is that the flame temperature was such that combustion took plac 
inder conditions more favorable to luminosity. 

Prof. Love—I think that is very true. Of course you can readily 
ippreciate that there is a neutral point—that there 1s just the right 
point somewhere between the two, and if you strike that you can 
get th result. You may get so high a flame temper 
ature that you burn up ail your hydrocarbons, and they are lost 
on the other hand, you may get a sufficiently high temperature to 
let a part of the carbon particles escape assmoke, and consequently 
that If you can get between the two you will have what 
l think is perfection in the way of flame 

Mr. F. Egner—I was speaking about the illuminating power of 
ose nearly every one knows this to be the fact, that a 
a great difference in the illuminating 

gas If gas companies every wher 

would take a little interest in the matter, would look at their con 
sumers’ burners, and instruct consumers as to the best kind of burner 
great many complaints about poor gas would cease. We 
know, as I have said, and everybody knows, that a difference i1 
the burner makes a great difference in the illuminating power of 
vas. I believe that every company ought to try to instruct their 
The inspectors ought to look at burners 

tend greatly to reduce the complaints 


ITS 


be st possible 


is a loss 


gas. Ilsup] 
difference in the burner makes 
power of the g that burned. 


is 


to use, 


consumers in this respect 
asionally, and it would 
about poor gas 
Mr. W. R. Addicks— Following in the line of what Mr. Egner has 
just said, the difficulty in the suburban districts around Boston has 
been exactly what he There the gas fitters invariably put on 
a three-foot burner in order to save gasfor consumers. The whole 
complaint we had from consumers on the introduction of water gas 
daccount of the lflame. The point that l want to make is 
[In the mixing of coaiand water gas I think itis possible that 
rravity may be increased in greater ratio than the il 
luminating power,and in that way the burner would be better adapt 
ed to perhaps, than to the mixture 1n use, and would 
cause We found that the removai of the three foot 
ting five-fcot tips invariably gave satisfaction. 
Recently, while visiting the St. Paul Gas Com 
ith a circular hanging in front of the cashier's 
me lithographic cuts of bad burners and of good 
burners, with the same gas—showing our old friends, the many 
forked and many tongued gas burners in several different pheses ; 
and alongside of ita photograph of a perfect gas burner. This 
seemed to me to be a very practical way of calling the attention ot 
consumers to the difference between good and poor burners. These 
circulars were sent to every customer of the Gas Company on the 
presentation of his bill; and Ll was very much pleased to be in 
formed by the manager of the Company that they had worked a 
wonderful result. He also said that the Gas Company would send 
nd put on new burners of the kind shown in the picture, at no cost 
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pure ci 
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al gas 
complaint 

tips and substitu 
President 
pany, | 


The 
was struck w 
Ing 


desk, @1\ 


is 


to the consumer. He was much surprised to see how much inter 
est the consumers took in the matter when it was brought to their 


attention 
On motion of M1 
Love for his pape 


Nettleton, a vote of thanks was tendered to Dr 


TELEGRAMS TO AND FROM THE ASSOCIATION HALL. 
The President s the Committee appointed yesterday to send 
telegrams to our sick brethren ready to report ‘ 


The Committee sent the following telegram 
Mr. Humphreys, Mr. Harbison 


Mr. E. G. Cowdery 
to each of the three ] 
and Mr. Goodwin 

The American G 


varties named 


s Light Association wish to tender you their 
sincere sympathy in your long continued illness, and their great 
sorrow at your enforced absence from the present meeting, which 
they know s would thoroughly enjoy. The entire Asso- 
ciation extend to you their wishes for your speedy recovery. 
Signed, American Gas Light Association, per Com mittee.” 

To that telegram the following has been received from 
Good win 


well 


message 


VW 
‘il 


American Gas Light Association that their 
and condolence was received by a grateful 


‘Kindly say to the 
l teleor: 


} 


m of sympathy 
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irt. Iwas feeling awful blue, thinking of my inability to be 
th them, when it was received, and their kind remembrance 
ted like a panacea and makes me the more determined to get 
ll and live.—Good win.” 
| believe that Mr. Harbison will reply to his telegram in person 
» answer has yet been received from Mr. Humphreys. 
OMMITTEE TO PREPARE A SOUVENIR TO THE RETIRING SECRETARY. 
Mr. T. Littlehales—In connection with this matter I would like 
») move you that acommittee be nominated to prepare an address 
mm this Association to our former Secretary, Mr. C.J. R. Humph 
ys, expressing the regret of the Associationat losing his services 
ieir sympathy with him inthe sufferings through which he has 
issed, and their hopes for the future; and that such address as 
he committee may think well to prepare be engrossed, and then be 
resented to him as a souvenir of his connection with the Asso 
lation. 
The motion was seconded by Mr. E. Betts, and unanimously 
dopted. The Chair appointed as such committee, Messrs. W. R 
\ddieks, Walton Clark and Charles H. Nettleton. 

Mr. David Douglas, of Savannah, Ga., then read his paper, on 
THE MANIPULATION OF TAR FROM CARBURETED 
WATER GAS 
The utHization of the residual products from coal gas works has 
een an important factor in enabling coal gus engineers to make a 

wetter quality of gas at lower prices 


ind the virtual absence of 
esidual products in a water gas plant has frequently been pointed 
ut as an objection to that system of smaking. 

The only valuable residual in a water gas plant is the tar, and the 

ct that it is the only one should make us take all the more care of 
t and endeavor to get as much return from it as possible 

[n the earlier days of water gas the tar was looked upon as vaiue 
ess. Where possible, it was allowed to run into the sewers and 
vater courses, and in some instances the disposal of it was a source 

f much trouble. I believe there are some water gas works yet in 
xistence where the tar is allowed to run to waste, but in the 
najority of works they have found that it has a value. 

When water gas was enriched with naphthathere was very little 
tar to take care of, and that I imagine was of inferior quality. The 
ise of heavier distillates increased the quantity and density of the 
tar, and the use of crude oil as an enricher has still further in 
reased the quantity of tar made per 1000 treet of gas, and has I] 
believe much improved its quality 

[tis possible, I think, to show that the careful collection and 
subsequent manipulation of the tar from a water gas plant can be 
made to exercise an appreciable influence upon the balance sheet of 
. company using the water gas process 

In the examination of water gas tars, we will notice that they are 
not all alike ; there will be variations due: (1st), to differences in 
the quality of the oil; (2d), todifferences in methods of gas mak 
ng; large and highly heated superheaters would naturally yield 
. denser tar than small superheaters and low heats; (5d), the 
juality of tar will vary according to the point at which it is col 
lected in the works; heavier tar will be found inthe wash box and 

mdensers and lighter tar in the scrubbers and drips in the works 

The oil which I have been using at Savannah is Lima crude oil of 
ibout 388 deg. Beaume; and all experiments recorded in this 
paper have been made with tar produced from this oil 

Our superheaters are rather too small, but we do not run them 
it higher heats to compensate for their lack of size. We endeavor 
to get as much heat as will fix the oil, butif there is a doubt of the 
‘xact shade of heat required, we prefer to work on the cool side 
ind make more tar, which is easily collected and which can be 
worked into value, rather than make lamp-black, which chokes up 
everything and is a dead loss of oi] besides 

In Savannah, prior to 1888, we had been using naphtha and other 
listilled oils and the tar was allowed to run to waste. We then 
commenced to use Lima crude oil, when the quantity of tar pro 
luced made it imperative that it be taken care of: if for no other 
reason than that we would soon have been threatened with pro 
ceedings by the harbor authorities. Doubtless our trouble was 
isgravated by the smallness of our superheaters, and the quantity 
of tar we now make in Savannah may be in excess of that madeat 
other works, where better proportioned plants with large and prop 
erly constructed superheaters have been putin, with a special view 
to using crude oils. 

We were then using about 4.8 gallons of oil per 1000 feet Dip 
ping the tar well showed that we were making apparently nearly 
| 1-4 gallons of tar per 1000 feet of gas. The quantity of tar ap- 
peared to be enormous, and unexplainable. 1 sold it in its crude 
condition to a manufacturer of naval pitch, and we gota good 
price for it. It appears that he stirred the cold tar into a mixture 
f hot resin products, and i understood that the quality of the 
irticle thus produced by him was highly satisfactory. Complaints 
soon became frequent that our tar was two-thirds water. Next 
we heard of trouble from the foaming over of his hot mixtures, 
and, lastly, that the foam had run over, caught fire and nearly 
burned up the factory, and the trade ceased entirely. 

Investigation showed that the tar in its crude state was really 
unfit for sale, because of the excessive quantity of water heid in 


suspension, and the water would not separate from the tar in the 


tar tank. 


Meanwhile the tar tank was filling up rapidly, and as we dar 


not allow it to run into the river, | was driven to look for some 


other solution of the difficulty. 


I will not att 
failures, but o1 
i set up an ol 
of it in this | 


temperature fi 
the water, but 

Ll next pla ed 
carefully, stir 
The result wa 
briskiy. overfl 
mass of flames 
occurred 

l afterward 


avoiding stirrins 


foaming. mH 
232° F., and tl 


boiling Ceased 


empt to give al ‘count of all my 
ily relate such } nts as appear to 
| boiler shell d and placed 
heated ti 1 
rv some hour here was a pa 
very slight the tar was still unfit 
some raw tft h open ci Idron 
ing it steadil it : pproached t 
that just as is it began to 
owed the caldr tt into the fire 

was pre] or this contin 
tried a sn l t in the 
ww, the tar ¢ ndition of 
hermometer J { in the boiling 
e water was ned to have gone: 


one-third of t 


{ et oe 
| found that 


a SU¢ 


rtii 


bo 


he 


ld 


xperiments and 


it . 
interest. 


} am coil inside 
ibout 180° F. and maintained this 


4 parat ion of 


Tr use. 


and fired very 
boiling point. 


it 


foamed up 
SOOn WAS a 


rency so no damage 


ron and, by 
ion without 


liquid showed 
but when the 
quantity left in 


the caldron separated and f{ i a layer of water on the top of 
the tar. It struck me asst «that I could boil mixture half 
tar and haif water in an op se] to a temperature 20° higher 
than the boiling point of w nd yet the wate as not being 
driven off rapidly, neither v here any foaming worth noticing. 
The mixture was doubled i by the heat and was all ina 
state of apparent ebullition. On examining the boiling mass 
more closely | observed that s ll bubbles about the size of a pea 
or less were constantly rising the surface. Some these burst 
and disappeared, others seem o shrink and be carried down 
again into the boiling tai me to the conclusion then, and 
further experiments have firmed me in the view, that the 
water is held in the tar in the form of small globules, each of 
which is encysted in an « elope of tar. These globules are so 
small that they are not hea‘ ugh to overcome the viscosity 
of the enveloping tar fF oiling operation already men 
tioned it was shown that ] the water of e: globule was 
converted into steam and tl ivelope distended into a bubble 


which rose to t 
which was int 
the drop being 


caldron, to repe 


he surface, 


carried down 


the bubble burst 


ne torm of st escaped into the 


and the water 
r the rest of 
by the rapid circulation in the 


intil finally it disappeared. In 


other cases, if the bubble s ed long enough on surface to 
cool slightly t contracted ‘ondensation of steam and 
went down to try and do better next time. It evident that 
evaporation of water from t tar under such conditions would 
be exceedingly slow If ata time while the tai s thus boil 
ing steadily one attempted t rit, the whole mass would imme- 
diately rise into foam and flow the ecaldron The hot tar 
(250° to 235°) was brought m sely into contact with the water 
at 212°, and steam generated pidly that foaming was the nat- 
ural result. Noticing that lowing the fire to slacken and the 
boiling to cease, the tar and iter separated and formed into lay 
ers, | tried to get rid of the rin that way, but did not find it 
practicable to do it in the s ( ssel. I found th lL had three 
layers, viz., tar in the bott ter next and a scum of oil on 
top. To boil off the water u uch conditions was too tedious 
or anything 
[ next devised and erected t] pparatus as shown on sketch for 

separating the water from 
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A, is a cylinder with as many 1 1-2 inch pipes as could be con 
veniently placed in it to be used as flues. Raw tar is regulated to 


fiow in fre tank Bb 
form of I 


[) whe re 


The tar is heated in A, and rises in the 
s through the pipe C, into the settling tank 


ind tar separate, the water passing off through 


the overflow pipe E, and the separated tar, ready to be distilled, is 
lrawn off at t 
This apparatus I have been using for over a year and it does the 


work fairly well, but it is neithera very efficient nor convenient 
The tar still contains from 7 to 9 per cent. of water 
be used for purposes, but it is too 


rdinarily is used, I could not sell it in 


irrangement 
In this condition it mi 
thin to be uss las coal t 
Savannal 

My nex was to distil the tar in acommon cylin 
drical boiler off all the water and as much of the 
lighter oils as would bring the tar to a proper consistency for com 
purposes. To do this the distillation has to be carried on 
until from 5 to | cent. of the volume of the tar is obtained in 
the form of oil, and the temperature of the tar in the still is about 
100 deg. F. If heavier tar is wanted a longer distillation will give 
~andif d lationcan be carried on until the residuum 


SOC 


tep. therefore 


) 
ts 
t } 


and thus drive 


Tri rcial 


SS 1 
| 


it ‘sired the distill 
in the still consists of a hard pitch, the temperature in the still at 
this | rising to about 6 0 deg. K 

The oils obtained from the distillation of oil tar do not resemble 
thi obtained from coal tar ; neither are they in appearance at all 
like the distillates from crude petroleum. I show here a series of 
samples of oil taken from a careful distillation of tar up to hard 
pitch. The lightest oil is 30 deg. B., and the heaviest is heavier 
than water. Itis noticeable that all the oils, even the heaviest, 
are very fluid and have no greasy feel whatever. Beyond the fact 
that a good deal of naphthaline comes over at certain stages of th 
distillation, I am not able to say anything about the chemical con 
stituents of these oils We them all back to the crude oil 
tank and they are used again in gas making [ am in hopes that 
some better value may yet be found for some of them. The lighter 


ast stage 


se 


send 


oils are pretty good solvents for India rubber, although not equal 
in this respect to coal tar naphtha. 
The distillat of which this set of samples is a fair exhibit, 
PAVE 
W Atel 856 per cent. 
Onls 44.55 - 
Hard } I 3.84 
l nacco I 3.05 
Tot 100.00 


While examining this tar during my experiments I was attracted 


by its beautiful glossy, black appearance. It seemed to be almost 


free from lamp-black. The thickened tar was exceedingly viscous 
and could be drawn out into threads as fine as silk when lifted on 


the end of a stick Every indication showed it to be of a superior 
quality to coaltar. A recent analysis of water gas tar, made by 
Dr. Woodman, of New York, gave 4 1-2 per cent. of lamp-black. 


As we had not been making tar for sale for some vears, the 
demand for the tar when made was at first very slow. I. there 
fore, began some experiments in the manufacture of an asphalt 


which could be used for sidewalks and light pavements, hoping 
thus to make a market for the tar. I investigated the formulas of 
as many manufacturers of asphalt as I could get. The best of them, 
so far as I could judge, used varying proportions of refined Trini 
dad asphaltum ; heavy petroleum oils ; pulverized carbonate of 
lime, and sand. 

A proportion of partly distilled coal tar was used in some m- 
stances, but my idea was that none of the manufacturers cared to 
impress probable purchasers with the idea that coal tar was largely 
used in their materia] , 

It seemed to me that prepared water gas tar was about as good a 
substance as Trinidad asphaltum, and by stopping the distillation 
at the proper stage there need be no subsequent addition of heavy 
oils I had a pretty good substitute for pulverized carbonate of 
lime at hand in the form of gas lime, and sand is abundant. 

The making of a fine t asphalt was not contemplated. 
efforts were to make 


stree My 


a cheap asphalt which could be mixed in the 
gas works yard and hauled out and laid anywhere when cold. 1 
proposed to have the article ready-mixed in the yard, and sell it by 
the ton to such as might nave oceasion to use it. As resin isa 


cheap article in S ivan! 


ab I w is tempted to use some of it, because 
i the tar 


it stiffened ind saved time inthe distillation. I do not, 

however, recommend its use. It is an inferior material and detri 

mental to the durability of anything it is mixed with. 
After man) ilures I at last produced a very 

asphalt which answered the purpose. Its composition was — 

<0 per cent $00 lbs. per ton. 
} ss ») t+ ss 


t ls ( 
rials and f fair 


= 
tail 


Resin 10 200 
Gas lime DU - LOOO 
Sereened ashes 2 100 si 
The gas lime and ashes had to be heated and the resin and tar 
elted together, and a thorough mixing was essential. A better 
irticl uld be made by using sand instead of ashes. or even a 


proportion of sand, but sand ce 


st something and I had plenty of 


shes it yard 

[ got an order from ft] itv authorities for a trial lot. They 
graded the ground ver) ely with oyster shells, well rolled. One 
ton the asphalt 125 sq. yds. of surface, and it was fit to 
Walk upon as soonas srolled firmandsmooth. The work was 
perfectly satisfactory and I received further orders at a fair price 








enough tar to me 
anything like the amount of business which could be developed 


but it was evident that we were not making 


this direction. The demand for tar in other directions 
and [| abandoned the asphalt business. 

I felt all along that this water gas tar is of too good a quality to lL: 
used only for such rough purposes as coal gas tar is generally aj 
plied to, so I turned my attention to makinga black varnish whic! 
would bring a higher price for my tar than if sold simply as tar 
What I sought to make was a bright, glossy varnish which woul 
dry reasonably quick, and when dry would not scale off, but woul 


Improve 


retain a certain amount of plasticity without becoming tacky 
under a little excess of heat. [ think we at last managed to mal 
apretty good material. [ have samples here to show its ap 


pearance 

We use this varnish for our gas meters and find it superior t 
anything we had been in the habit of purchasing. I also sell it 
for coating cotton ties, the hoop iron bands which bind thi 
cotton bales. These are subjected to a good deal of strain and 
twisting. If they rust they are apt to stain the cotton, and if they 
are tacky the men would object to use them. This varnish quit 
fills their requirements, and they say better than the regulai 
asphaltum varnish they had been using hitherto 

My formula for this paint is very simple, but I think I tried every 
kind of mixture before I got it. 

[n distilling the tar we run long enough to get rid of some of the 
heavy oils leaving the tar pretty thick. Take crude rubber and 
dissolve it in some of the lighter distillates from the tar. Mix the 
dissolved rubber with the heavy tar, adding enough light distillates 
to thin the mixture to a proper consistency to work easily with th 
brush. Half a pound of rubber is sufticient for 50 gallons of varnish 

The one great difficulty in the manipulation of water gas tar, is 
the initial one—to separate the suspended water from the crude tar 

In gas works where both coal and water gas is made, and both 
tars arerun into the same tar tank there is probably little or no 
trouble from this cause. I have had some experiments mad 
which show that where crude water gas tar is added to an excess of 
coal tar, the water gas tar is absorbed into the coal tar and the 
suspended water is liberated to a very considerable extent, but in 
all works where water gas is made exclusively, [ believe this mix 
ing of the water and tar is found to be a practical trouble. 

| have already described the somewhat simple apparatus I have 
been using for the dehydrationof the tar, and have said it was not 
thoroughly satisfactory 

Dr. Woodman, technological chemist, New York city, has been 
kind enough to make a pretty thorough set of experiments as to 
the dehydration of water gas tar, and has thrown a good deal 
light upon the subject. I will venture togive a few extracts from 
his report. He says: 

‘‘The application of heat to oil tar, even up to 212° F., not 
only fails to cause a separation of the water contained but seems 
to actually perfect the already existing emulsion, and the tar thus 
treated remains unchanged for days and weeks When 
subjected to distillation the water and oils separate ; but, owing to 
the almost uncontrollable tendency to foam, the process becomes 
almost impracticable.” 

To tar containing 50 per cent. of water, Dr. Woodman added 50 
parts more water, forming an emulsion, and after waiting three 
days no water had separated. To this he added 25 parts more 
water, making a total of 125 parts, and after standing six weeks 
25 parts of water could be poured off, after gentle agitation, to col 
lect the separated portions. ‘‘ This,” says Dr. Woodman, ‘indi 
cates a strong tendency to form an emulsion with water, regard 
less of the special conditions existing in the gas-making process.” 

Dr. Woodman’s experiments led him to try the addition of nearly 
everything which could be suggested, but with very little effect 
upon the adhesion of the water and tar. The only substances 
which had any appreciable effect were a strong solution of potash 
and cotton seed oil. Again I quote from him. He says: ‘The 
addition of light hydro-carbon liquids, of tar oils, crude petroleum, 
of acids or salts having an acid reaction, is of no utility whatever. 
The addition of 5 per cent. potash solution and 5 per cent. cotton 
seed oil effects the separation of most of the water, provided the 
temperature of the tar is not above 60% F. 

‘The addition of 5 per cent. cotton seed oil permits of a quiet dis 
tillation.” 

Dr. Woodman’s experiments seem to demonstrate that the addi 
tion of chemicals to the tar was of little value in its dehydration. 

Just before leaving Savannah I made another effort to effect this 
separation of the water ina simple mechanical manner, and this 
time I have come nearer to the solution of this problem than by 
anything I have hitherto tried. 
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[In this experimental apparatus the still consists of a plain cylin 
ler, fired in the ordinary way. The raw tar is forced in by a pump, 
| steam pressure gauge is placed upon the still. There are two 
uutlet pipes, one from the top, which I call the ‘* foam pipe,” and 
vhich is provided with a wire gauge screen at its outlet, and one 
from the bottom of the still, which I call the ‘* draw- off” pipe. 

far being pumped into the still, and fire applied, the tar. of 
ourse, foams up. The outlet cocks are kept closed until the pres 
sure on the gauge shows about 25 lbs. The foam cock then 
opened, and the foaming tar allowed to flow gently into the re- 
eiver. The bubbles are supposed to burst in passing through the 
wire gauge, but 1f any do escape, the falling upon the baffle plate 
in the receiver is supposed to burst them. Any tar or water which 
separates in the still is removed by the draw-ott cock. Meanwhile. 
fresh tar is being pumped in, and the whole process becomes con 
tinuous. My impression was that most of the water would come 
ff through the foam pipe in the form of steam, but I find thata 
‘onsiderable proportion of the water in the tar is separated in the 


iS 


still itself, and can be removed at the draw-oft pipe. Two tests 
made with this apparatus gave the following results 
Test No. I 
Dehydrated tar in receiver 16.5 per cent 
Water collected, 24.5 | ' 
evaporated, 29.0 , 
100.0 
Test No. Il 
Dehydrated tar in receiver 51.0 per cent 
Water collected, 24.0 *' ; 
evaporated, 25.0 
100.0 


Subsequent distillation of this dehydrated tar showed that, prac- 
tically, all the water had been removed ; less than one per cent. of 
water was found init. It appears to me that this apparatus indi 
cates a solution of this troublesome problem. 

Just how much tar is made, or should be made, per 1,000 feet of 
gas in a water gas plant using crude oil is a question I am not pre 
pared to answer. He would like now to put all the oil into the gas, 
and make no tar at all; but if tar should prove to be worth more per 
gallon than crude oil, we may yet change our minds in that respect. 

In i888, when using about 4.75 gallons of oil per 1,000 ft., we 
made about .6 of a gallon of tar per 1,000 ft., not counting the 
water in the tar. 

In 1801, using about 4.5 gallons of oil per 1,000 ft., we make about 
35 of a gallon of tar per 1,000 ft. Of this, .1 of a gallon goes back 
to the oil tank in the form of distillate, and the tar made for sale 
amounts to just about one-quarter of a gallon per 1,C00 ft. of gas 
made. 

These quantities appear trifling in amount, but if we can only 
demonstrate that the water gas tar is of superior quality, and in 
consequence can find a market for it at a higher price than we 
hitherto setupon it--and [ think we can—thenaquarter of a gallon 
of tar, if worth 20 cents per gallon, would give us 5 cents per 1,000 
feet. Figuring at any price in these days of keen competition, 
when every fraction of a cent has to be counted, it is evident that 
we cannot afford to despise our residual of tar from a water gas 
plant. 

PRESIDENT HARBISON ARRIVES. 


When Mr. Douglas had finished reading his paper, the presence 
of President John P. Harbison was discovered, and a prolonged 
round of applause greeted him. Vice-President White (stepping 
aside from the Chairman’s table) then said : 

‘ Before proceeding to take up the discussion on the paper just 
read by Mr. Douglas, it is my very great pleasure and privilege to 
announce that at last we have with us our President, Mr. John P. 
Harbison. (Applause.) Mr. Boardman will please present our 
President. (Mr. Harbison was escorted to the platform by Mr. 
Boardman). I now have the pleasure of turning over the gavel 
(and I know you join with me in that pleasure) to our chosen 
President, Mr. Harbison.” 

President Harbison — Fellow members of the American Gas 
Light Association: I cannot tell you what my feelings are at this 
moment, or what they have been during the past few weeks, while 
[ have been Conscious, in regard to this meeting, and the privilege 
of meeting with you, or the prohibition by my physician that I 
must not come. A week ago, yesterday, he gave me that per- 
mission under certain conditions. Those conditions I have com- 
plied with to the letter, and I propose to; so that my stay with 
you to-day will not be very long. As I crossed the walk yes- 
terday from my oftice door to my carriage to take the train, a 
messenger boy put into my hands a despatch from my brethren of 
this Association. It pretty nearly unmanned me. I knew I had 
the regard, and to a degree the affection, of many of the members 
of this Association, but to have a message in the language in 
which that was couched was too much for me. Brethren, my 
heart responds to your sentiments. I feel grateful, and can sim- 
ply say in connection with it, God bless every member of this 
Association. 

Three weeks ago, or more, in answer to an earnest inquiry of 
my physician, he positively forbade me thinking of the business 
affairs of this Association, and said I must not think of commit- 
ting anything to paper as an address to be delivered to you. As 
soon as I was able I wrote to my beloved friend, Capt. White, 





your President-elect, and turned the business of the Association 
over to him so far as the President’s duties were concerned 

As some of you well know, a year ago, when you were kind 
enough, and generous enough, and compassionate enough with 
yourst Ives, to elevate me this honorable position, my beloved 
brother and friend, C. J. Russell Humphreys, consented to serve 
as Secretary for this year, only asa personal favor to me 

We journeyed togethe f‘anesville, in March, to attend the 
Ohio meeting. We journeyed together to Louisville, in May, to 


attend the Western meeting Soon after our return that beloved 
brother was laid on his } ind some of you may know how 
near the point of death he | been. and he is still unable to be 
Withus. Thus your two executive officers have been within the 
year unable to perform their duties. 

It became evident 1 wee} more before I was takenillthat 
Mr. Humphreys could not | ith us to do his duties. His worthy 
and efficient brother volunteered previous to that, and at that 
time, to help us in any wai could, even so far as to undertake 
to perform the duties belon; to the Secretary { at once sent 
him an official appointment, as Acting Secretary and Treasurer 
to serve until his successor w elected and qualified. How well 
he has performed that duty on a moment’s notice you all know 
It is not necessary for me to allude to it. Probably no other mem 
ber of this Association—I doubt whether there is single one 
here—could have performed that duty as Mr. Alex. C. Humphreys 
has done Applause 

There are two or thre *s that I would like tosay to you 
The members of this Association will bear me witness, that since 
its organization, or very si ifter its organization, when I be 
came a member, until a year ago in Louisville, no member of the 
Association in Association meetings, ever heard me say a word 
that was particularly favorable to water gas. I had been con 
scientious in my views. I knew what I was doing with coal gas 
Water gas to me was theory, and somebody else’s results Prac 


tically, I knew nothing about it. At the Louisville meeting it 
became known that I had ently, or a little while before that 
time, put in a water gas plant. I had only started it ten days 


before I went to that meeting. I could not give any results, and 
I was hardly ready to tell why I had done it; but [ promised the 
Association then that if | lived until this meeting and attended it, 
I would tell you my reasons and general results; «nd I like when 
[ make a promise to keep it [That was one very strong point in 
urging on my physician that he should permit me to come down 
here and be with you an hour to-day. We have in our city 
many of you have—some of you owning it yourselves and some 
of you competing with it, the plant being owned by other parties 

electric light plants. The American people are great for new 
things: and when the electric light came around they went for it, 
and went for it pretty strong: the gas companies suffered in con 
sequence. Wedid to a considerable extent. We lost cur entire 
street lighting. We have not a street lamp left, and have not had 
one for two or more years \ large number of private consumers 
introducing the electric lights, put out gas. It necessary 
to meet that competition. E@onomy was introduced at every point 
where it could be in the manufacture and distribution of 
The very best results that might be obtained we tried to get, and 


as 


became 


gas. 


we thought that we were doing well; but the light from the new 
electric lamps would outshine the gas that we could make 
from coal I introduced naphtha as an enricher instead of 


cannel coal to whiten the light I was not able to get above 18 can 
dle power, and not smoke. Asagainstthe 25 or 30 so-called can 
dle power incandescent light, gas would not compete. They put 
in their lights by contract, the prices being the price at which gas 
was sold the previous year. and people could use it all they wanted 
We lost alarge number of our consumers. It became evident to me 
that something more must bedone. Thad had varrous parties with 
me urging that I putina water gas plant. One distinguished man in 
the business called on me and urged me, he had done several 
times before, to introduce it, but did not succeed, my statement to 
him being, When you can demonstrate to me the saving of ten 
cents a thousand cubic feet, with the receipts for the dividends filed 
in the safe (forthatis where my expense ends in making and distrib 
uting gas) better than I can do with coal gas, 1 am ready to con 
sider a contract with you That gentleman has not, to my knowl 
edge, been in Hartford since, and that was six or seven years ago. 
[ put in a stack of regenerator benches, which you all know of, for 
I have told you of it before [I got good results from them, and 
they are doing well. A representative of a large concern engaged 
in the introduction of water gas called upon me in the line of busi 
ness, and wanted to call my attention to their system of making 
water gas. He stopped at my up-town office, and talked with me 
there I said to him, Before we talk business, come down with 
me to the gas works and see what we have got there, and what we 
are doing, and see our books Let me show you Ww hat our gas has 
cost us to deliver, what results we are getting, what our candle 
power is, and then tell me what you can do for us with your sys- 
tem. He didso. Heisa member of this Association. He is in 
the room to-day—and second to no other member in intelligence 
and activity. When he had examined the works caretully over 
he said, ‘‘I will return to my superior officer, and tell him that 
there is no business for him in Hartford.” I continued my investi 
gation with regard to what was being done with water gas: and | 
became satisfied that we could make an improvement in our busi 
ness by the introduction of a water gas plant, not by any means 
discontinuing coal gas, but to make a mixture of the two gases. A 
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vear ago last spring e made contract to plant h ng 
ipacity of vo { ‘ i I t gual iteed \\V il mat 2 
da ind every day l t l 25 et n 24 ! rs with 
half ot i ppal hous We have mad ind u i that gas 
every day since about t fia f October a vear ag We make 
the tw Yases As the water gas come: i crude siat from are 
lief holder it passes thi or} station meter, which we bought fe 
the purpose of measuring What we were using, and connected it 
with the take-off pipe fr the hydraulic main, at listance of 4 
t from the hvydraul main, and there unite t two gases before 
ne ht s \\ have winters I it ga Md hay 
i ‘ 1 j V\ ¢ I i | nee i ( te! ipel iture 
itian irs. V d the candle power 23 per cent 
over W Wwe ( I land naphth ising napntt 
nt } rt ! t enthe vas! li thi halt on | 
j he works ] photometer below 22 indlesin a veal 
ry ! | a tles iW veal i” when we had 
t ible witl s ( Vv had an ins tor appointed, and thi 
Inspecto las v tests and reported 1 t Common 
( incilevery t Lil nti th meeting that was 
} iia \ k yy M l lg His lasttest was! Lie mm thre th 
f Septemb (On his tt yr read twas unanin isi} oted 
botn branches of the ¢ nell that th services of the citv ii 
spector be dispensed { that he make no further test: that the 
tality was so good, s Hiformly good, that ther was ho necessity 
for it, and they need not it the expense i knew nothing about 
| had then been in a sick bed for more than a nth There 
fore, that vot snot carried through by any log rolling on my 
part, or any kno lge on the part of any member of our Company 
that such a thing was pro} There is not a consumer in the 
ty of Hartford within my knowledge that is not entirely satisfied 
with the quality and with the service We have increased largely 
since the first 60 days ter Ww it in the water gas. the incre use 
being continual and regula. i | e that the mixture of the twe 
rases Makes a Las and ma yrht that is superior to eithe! ( il 
or water gas one na nel es the hgh Without making 
smoke We have not had a « nplaint of the moke trom a con 
sumer, to my knowledg in 12 months, where the burners were 
rood, and I donot believe there will be any We have not had 
until the very cold weather of two weeks ago, within my knowl] 
edge, a complaint of naphthaline in any service of the citv during 
the time we have been using water gas. We had a very severe cold 
spell ten days ago, and | is informed that some five or six cases 
had been reported where there were slight stoppages by naphtha 
line at the meters 
These are some of the results that we have obtained inthe vea? 


and we believe that any company that wants to furnish the very 
best light to its consum io better than put in a water gas 
plant, to be used in connection with its coal gas plant, and use the 
twotogether. I believe such will find it profitabie for themselves, 
and greatly beneficial to their consumers 

We are selling coal tar today, and have been all through the 
summer (excepting a contract Wwe made at the beginning ot sum 
mer with a party that we have served for 10 years, they paying us 
$3.25 per barrel) at $5 per barrel, and have not beenable to take the 
orders that have been sent us at that price. We have 
six cents per bushel for years. We are now selling 
for ten months, at ten cents per bushel] 

These are some of theresults that we have obtained. We believe 
that we are running our plant fairly well; at any rate, the chief 
executive officer of the Company who put in our apparatus for us 
has informed me that he had not in mind then any party that 
showed any better results with his apparatus than we were ob 
taining. 

Brethren, I now have redeemed my promise made to you a year 
ago, and if my experience is of any value to any of you I shall be 
glad of it Applause 


sold coke at 
and have been 


THE OFFIC! ELECT 

Will the Secretary kindly inform me 
of the result of the election of officers on yesterday lf there is 
anything that has been a burden on my heart while I have been iil 
been that 1 could not be hers the result of the 
election of my vessor, and to properly introduce him to the 
members of this Association as your choice to preside over your 
destinies during thecoming year. I knew what your choice would 
be. It could not be otherwise. By your kindness in postponing the 
introduction of officers-elect till to-day I have the pleasure of mak 
ing this introduction. I learn that during your meeting yesterday 
you had the pleasure of adding something like 50 names to your 
list of membership It is particularly gratifying to me to hear of 
this large increase of active, energetic, intelligent, working men to 
the ranks of the Ameri Light Association. To those who 
have been members heretofore, your selections of vesterday need 
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no introduction, but to the new men who come in for the first time 
vith us, your selections of officers need an introduction, in part at 
ny rat That is one of the pleasant features of this Association 
Wihile | have been so ill. that has been one of the great comforts to 
mn that my acquaintan was so pleasant with the members of 
thi \ssuocl itio 1 as With thos: if all the other Associations with 
which I have the hon f being connected, that we are asa band 
of brothers, all striving together in the same caust When this 
Ass n was organized | doubt if there are half a dozen men in 
this roon yuld ha Lined an entrance into the Manhattan 
gas works of this city, or into any gas works of any other city. 





They would have found the gates locked, and a flaming sword 
there to keep them out Now every gas works in the Jand that J 
KHOW Of Is Open t vn an who isa gas man, and a member of 
this Association, on his presenting himself, and saving who he is 
f he is not already k Qur books are at the disposition of 
each othe) ind all the information that we are possessed of is 
heerfully give 
[ find by the report of your doings yesterday that your Commit 
tee on Nominations presented the following names for your consid 
tion. and that you unani nously, through your Secretary, passed 
the ballot of the As ition for the names presented 
| th Ss an n iti pro ssion who does not need an intro 
duction to you, that man is Captain William Henry White. (Ap 
plaus Brethi [ki William Henry White as fewof youdo. He 
has beenan intimate friend of mine for many, many years. I have 
traveled with hin nd slept with him, and 1 know him thoroughly 
He is aman witl weak point asa man, and asa friend: aman 
vho has never been known by any gas man, or by anybody else 
Vithin my knowles t know ‘ or to meet a man that was in 
need of assista ( I word of advice, but his hand was open, 
nd his heart was opei nd his pocket was open to relieve him 
and to help him to tl tentof his ability His name is proverbial 
fo. dd things ! st us: and this Association has done itselt 
honor in calling to the office and position of its President Captain 
William Henry White. I would have been willing to have counted 


the railroad ties between Hartford and New York, and to have 
waiked here rather than | iny member of this Association have 
the honor of introducing him to you as your President-elect other 
than myself, I being your President ; and I would be willing to put 


in another four or five weeks in bed, if it was necessary (as I trust 


to God it will not be), to have this honor, which now, and now only, 
n come to me I have now, without any further remarks in re 
xtreme pleasure and personal gratification of pre 


rard to it, the ¢ 
} 
I 


senting my beloved friend, and your friend, William Henry White 
as your President elect 
RESPONSE OF Capt WHIT! 


President elect White :—Gentleme As our President has said, 
[ feel that I need no introduction to you. And I may rightly 
deem this to be sufficient response to the words spoken by 
your President, and in recognition of the honor you have put 
upon me. The full heart may not be relieved of its tension 
through the agency of the voice, and were | to talk to you a 


thousand years I could not give you even an idea of how proud 
1 am toat last fill the highest position in your gift, feeling, as 
! well do, that I have not won it through any great merit as 
in engineer, and that no man who sits within the sound of my 


voice considers me in the light of a great professional success. 
But as your friend, as your comrade, as one who,sometimes with a 
heavy heart, never permitted his trouble to weigh upon your live- 
liness, | feel that you have arrived at the conclusion which we are 
told sometimes is arrived at by woman who, in order to get rid of 
an importunate lover, marries him. So I think you have concluded 
at last that you have had mein the guise of king’s fool long enough ; 
that if it were possible for me to have a grave and serious moment 
you would lift me to the dignity of the place to which you have 
chosen me, andsay, ‘‘ Stand there, little fool ; look wiseif you can; 
rattle your cap and bells as you may, but remember the king’s eye 
is always on you.” 

I shall try, brethren, to fulfill the duties of this office with that 
fairness which springs from the desire to serve you faithfully, and 
all that I ask in further favor at your hands is to guerdon me in 
that earnest support with which you have so staunchly sustained 
my predecessors in this office of honor and responsibility 

President Harbison—Brethren of the Association: You have 
made one step further in progress, and have promoted to the first 
Vice-Presidency a man whom we all love, a man whom we all 
admire, a man who has served the Association in season and out 
of season since he became a member—a man eminently qualified 
for the position to which you have called him, and from whicha 
vear from this time, if he is alive and is spared, you will promote 
still further. I have great pleasure in introducing to you our 
brother, A. E. Boardman, of Macon, Georgia, as your First Vice 
President elect Applause.) 


OF Mr. BoaRDMAN. 


Mr. A. E. Boardman—Gentlemen of the Association, and fellow 
brethren of the craft: I have very little to say, except to thank 
you for the promotion which you have given me, and to thank our 
worthy President for the kind words in which he has introduced 
me. Some meninherit greatness, others acquire it, and others have 
it thrust upon them. 1 belong to the latter category. I assure 
you, with all my apparent bravery, it is with extreme diffidence 
that | accept a position of such honor and trust in such a body of 
men, feeling as I do that I do not deserve it, and that it is given me 
because I represent a section of this country which we all feel isa 


RESPONSI 


common country and because I was one of the first from that 
section to come to your notice on account of my glib tongue. | 


thank you for your kindness in electing me, and I promise to do the 

best of my poor ability to merit vour esteem (Applause. ) 
President Harbison—You have gone one further, and 
although when this Association was organized it was confined to 
gentlemen connected with the profession within the territorial 
t Star Spangled Banner, since that time, in a feeling of 


step 


limits of the 
brotherly love and kindly regard for our neighbors, and because 
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ir neighbors were good fellows and able and capable, and we 

inted them of us, and they, in a generosity and kindness of heart, 

inted to be with us and to do us good, and to get good from us ; 

e have gone over the line to take in a number of our brethren 

om over the border, and it will be but a short time before they 

vill all be with us in fact. (Applause You have called to your 
second Vice-Presidency that eminent gas engineer, that man who 
s always ready to do his full duty, always in attendance at our 
neetings, always taking active part in them—brother William H 
‘earson, of Toronto. (Applause 
RESPONSE OF Mr. P 

Mr. William H. Pearson—Gentlem 

ouso very kindly, in my absence last 

morable position of Third Vice-Pres 
elt as I can hardly now express. |! 
he high honor conferred upon me | thought 
lected me to that position I would have gone no further and be 
iietly allowed to retire tothe ranks of the Association ; but when 
ou yesterday SO kindly elected me to the position of Second Vice 
President, while I felt extremely grateful for it, ] must confess I 
xperienced a feeling of very great trepidation as I thought 
vhat might possibly follow. I do not accept this asa position 
iven to ne because of any particular merit in myself, but rather 
is an act of kindly consideration and an of brotherliness 

»ward the country to which I belong \pplause). I thank you 

that you have done this honor to Canada, and as such I accept the 
1onor, and not asa personal matter. I do not consider that my 
ttainments, that my work entitle me to such a position, but I ac- 
ept it for the reason that I have just stated, and I assure you I 
hall perform any duties in connection with that position that may 
© given to me, to the very best of my ability. 

President Harbison--If you ever had a Committee on Nominations 
vho have done their whole duty, this year has been the time 
There was a wide field for them to cast their eyes over and a large 
number from whom to make a selection of capable men to raise to 
the position of Third Vice-President and in their wisdom and judg- 
ment they saw fit, and wisely so, to make an entirely new departure, 
in election to the position of Vice-President being in direct line by 
promotion to the Presidency. Since our lamented and beloved 
friend, General Roome, occupied the position of first President of 
this Association to this time you have always had grey haired men 
inthe Chair. Your Committee has seen fit to do otherwise, and as 
[ said in my opinion, wisely. New members are coming in, and 
for several years they have been and still are largely young 
men. A majority, and I think quite a considerable majority, of our 
membership are comparatively young men. Perhaps some of the 
grey haired ones like myself (and most of the grey hairs have come 
to me within six weeks) will be very glad to be on the benches and 
to have young men atthe helm. Your committee have very wisely 
presented, and you have approved, as your Third Vice-President 
the name of one who, since his connection with this Association, 
stands first and foremost in activity and energy in preparing valu 
able papers for the Association and doing work for it continually. 
{ have the extreme pleasure of presenting to you Mr. Walton Clark. 
Applause). 
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RESPONSE OF Mr. CLARK. 

Mr. Walton Clark--Mr. President, though they embarrass me al 
most out of the power of expression, | thank you for your kind 
words. Gentlemen, I cannot understand the indifference that is 
sometimes felt or assumed in the face of anexpression of confidence 
such as you have given my unworthy self. An honor striven for, 
save by effort to be worthy of it, ceases to be an honor in the at 
tainment ; but when, by the unsolicited votes of his associates, a 
man is raised to the position of Vice-President in a body such as 
the American Gas Light Association, if he fails to feel, and to take 
every opportunity for expressing a deep sense of honor and 
gratitude, he is differently built from your Third Vice President 
elect. (Applause.) 

President Harbison—The most diflicult part of the duty of your 
Committee ip preparing a listof names to be presented to you, was 
to select the name of some one who could occupy the position of 
your Secretary and Treasurer, As they looked back over the past 
years and saw how faithfully and thoroughly and completely that 


work had been done by Secretary Humphreys, the selection 
of a man to be his successor was not an easy thing—par 


ticularly as there are so many connected with the Association 
who are qualified to a greater or less degree to occupy the posi 
tion. You have had in this chair a distinguished New Englander 
who has occupied the position of President, who has done himself 
credit and you credit as your presiding officer. He is a man be 
loved by us all and deservedly so. He will stay by you during 
the day, and if you are at all indisposed he will stay by you dur- 
ing the night. Indeed he would stick closer than a brother, if it 


were necessary. In the ordinary course of nature there was 
given unto him a son, and knowing to what attainments he had 
reached, and expected yet to reach, he wanted to send his own 


name to posterity, and so brother A. B. Slater, of Providence, R. 
[., my near neighbor, named this son after himself, and he grew 
up a chip of the old block, only more so; indeed you might say 
the old block with a chip added. (Applause Your Committee 


have unanimously selected that worthy son, who has within quite 
arecent time become a member of this Association. but during 


his membership we have learned to love and to esteem him—not 


simply because of the virtue, ability and qualifications of the 


father, but because of real merit and worth in hims 


great pleasure in introducing to you brother A. B 


your Secretary and Treasurer elect Applaus« 
RESPONSE OF MR. SLATER 
Mr. A. B. Slater, Jr.—Mr. President, and gentlemen of the Asso 
ciation. I sincerely thank you for the honor you ha conferred 


upon me, and the confidence reposed in me, and hope that I shall 
not show that your confidence has been misplaced \fter the 
execution of the duties of the office by soablea person as my pre 
decessor, and especially after the execution of the duties of the 
oftice so faithfully and ably it this meeting. I have great mis 
givings as to the outcome vour selection. But while | think 
that the duties of the Secretary are engrossing, still upon looking 
over the faces before me | itisfied that th peration of 
the members will help the retary and will ke he duties of 
the oftice from becoming onerous ones. Our President referred 
to the older members as bein; legated to the benc!] t | think 
that we are not ready them thus dispose f In facet 
some of them have not yet beer ilmitted to the bar \pplause 
The President has referred membership in the Association 
as being very short [t is very short indeed. 1 all the more 
appreciate the honor that is conferred upon me in consideration of 
the fact that my membership among you has been so short, and 
that you have put practi illy voungster into the office Those 
who have spoken before me headed by our notorious (laughtet 
by our well-known brother White. are all men who have been 
selected for, and are expected to be, good speakers. Byut your 
Secretary 1s s ipposed to be a man of silence Therefore entle 
men, | can only thank you for the honor you have bestowed upon 


Applause. 
Harbison— You ve inaddition to what 
the foll 


me 


President has been al 


ready reported elected wing named gentlemen as youl 
Council 

Jos. B. Crockett, San Francisco, Cal 

C. J. R. Humphreys, Lawrence, Mass 

John Young, Allegheny, Pa 


Irvin Butterworth, Columbus, Ohio 
for the term of two vears 
Last vear you elected, 


yet: Messrs 


and t] terms do not expire for one year 


C. H. Nettleton 
Jas Somerville 
A. W. Littleton, Quincey, Il.: 
KF. Egner, New York 

These gentlemen I declare members of the Council ror two ve 


Birmingham, Ct 


Indianapolis, Ind 


irs 


and one year respectively I believe that completes youl elec 
tions. 
THE PRESIDENT REPLIES ATTACKS ON THE COURSE OF THI 
COMMITTE! WoORLD’s FAIR 


close what I wish to say while I am 
still with you, I desire to refer to a matter that not as pleasant 
as what has occurred up to this time. Some time ago it was pro 
posed to hold what is known as the World’s Fair, at some point in 
this country, to properly commemorate certain events in the bis 


And now, brethren, before | 


1S 


tory of the country. After a time, through various manipula 
tions, it was decided that that Fair should be held in the city of 
Chicago. The gas industries of this country and of this conti 


since the Centennial Exhibition 
ise by members of the various 
that the gas 


nent, having grown enormously 

in Philadelphia, it was thought w 
Associations that an organized effort should be made, 
industries should be fairly represented at the Fair. In further 
ance of this object the New England Association (which is the 
parent Gas Association) named a committee to represent them in 
connection with similar committees to be appointed by the kin 
dred Associations. At your meeting following the New England 
meeting, this Association appointed a committee to represent them 


on that general committee The Western Association later on 
appointed a committee to represent them on the general com- 


mittee. That wasa year ago, last May. The Ohio Association did 
not hold an annual meeting until last March, and they at that time 
appointed an honored member of their Association to represent 
them on that general committee. So that, in the month of March 
of this present year, the four Associations had their 
committes to represent them on a general committee in further 
ance of this laudable object. Previous to this time, and after the 
meeting of the Western Association, I had honor of 
appointed Chairman of the general committee. No meeting of 
that general committee could be held earlier than the month ot 
May. That meeting was held in the city of Louisville, during 
the time of the holding of the Western meeting. Tnese committees 
were appointed by the four Associations with the express under 


appointed 


the being 


standing that their personal time and services were to be 
gratuitously rendered : that they were not to be eompen 
sated for their labors individually in any respect but that 
the actual expenses incurred by the committee should be 
borne pro rata Dy the various Associations At that meeting 
of the General Committee in Louisville the whole subject 
was thoroughly talked over by the members present It was 
not deemed advisable. because of the expe nse. to have all of 


the members of the committee visit Chicago to see the General 
W orld’s Fair Committee asa first move, as it was thought that the 
expense would be too great and we knew that the treasuries of 


none of the Associations were overflowing. So that the general 
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inted an executive committee of three, from itsown 


committee a 


pp 


members, composed of the Chairman, the President-elect of this 
Association, Capt. White, and the Third Vice-President, Mr. Wal 
ton Clark, to represent the general committee to go to Chicago and 
interview the World’s Fair Commissioners in behalf of the object 
we had in view Previous to that time I had talked with the Hon 
Leveritt Brainard f Hartford, who is a Commissioner for the 
State of Connecticut the World’s Fair, and a personal friend, 
ind he assured me that anything in his power that he could do he 
was ready to do in behalf of the object I had at heart. I had sev 
eral conferences with him, and he wrote to the President of the 
World’s Fair Commission, stating what our objects were in a crude 
way—we had not very clearly defined ideas of our own at that 
time and in due course of time he received from the Seere tary of 
Installation a letter outlining, so far as he could, what he under 
stood to be the ideas of the World’s Fair Commission. Immedi 
tely after the receipt of that letter Mr. Brainard decided to go 
icross the water for a vacatio1 He handed me the letter from the 
Secretary of Installation, and asked meto follow the matter upas I 
might think bes l conferred with my associates of the sub-com 
mittee, and we decided that as soon as it could be arranged be 
tween us we would visit Chicago. My associates on this executive 
committee, Messrs. White and Clark, are, as you know, very active 
men, and it is not every day that they can leave their private busi 
ness to go off for a number of days on the official business of this 
Association, or a number of Associations ; and it so happe ned that 
when one could go the other would find it impossible to go, and vice 
versa. I had forgotten to state that soon atter our return from 
Louisville in May, the Secretary of this Association (who was a 
member of that general committee) was laid on a bed of sickness, 


and we delayed wee k after week, 


benefit of his counsel and ju 
we reached the point whe 


hoping that we might have the 
dgment before starting. Afterawhile 
we found that Mr. Clark could not, for 


, 
r'é 


at least thirty days, go with us to Chicago ; and he advised that, 
as the time for this meeting was drawing near, and whatever 
could be done ought to be done without any further delay, Capt 


White and I go alone. And so Capt. White and myself arranged 
upon atime when we would start. We went to Chicago, and so 
far as we were able, as your representatives and as the representa 
tives of the other Associations, we did our duty. Weurged, with 
all the ability we had, the importance of the interests in which we 
were engaged, and the duty of the World’s Fair Committee, to 
give us a fair show Our opponents of the electric light industries 
are men of great wealth apparently, and are very liberal in spread 
ing it around whenever they have an object to gain; and they had 
in a munificent manner volunteered to do considerable in Chicago 
by way of putting up a building of their own. They managed 
in some way to get the inside track in the lighting of the buildings, 
and so forth. As was suggested at our Association meeting, we 
had nota great deal of wealth available ; and we did not see where 
we could raise the money—$100,000 more or less—to put up a build 
ing for the gas exhibits, and did not know to just what companies 
we could apply for money with success. I might say, in this con- 
nection, that I had from a distinguished gentleman, a member of 
this Association, his personal assurance of an earnest effort in our 
behalf fora very considerable portion of this money necessary 
but getting the tast $50,000 would be where the shoe would pinch ; 
and so that kind offer has not yet been made available, because we 
had no definite plan that we could lay before the parties whom he 
represented. We visited Chicago, saw the Secretary of Installa- 
tion, and laid before him our views, and he, in turn, gave us his, 
which, when simmered down, were to the effect that the Commis 
sion would provide for the gas industries a certain amount of space 

and we mentioned to him what, in our opinion, would be a suffi 
cient space for the exhibits that might be made by the representa- 
tives of those who were engaged in business in connection with our 
industry. He asked us to reduce our suggestions to writing, and 
he would present them to the Commission at their next meeting. 

He prepared such anapplication or communication in behalf of the 
gas industries, and as a committee representing the Associations, 
we subscribed our names to it. Then Capt. White presented that 
communication to Mr. Hurst, the Secretary of Installation, and 
since that time he has seen him again. Capt. White made a report 
to you yesterday of the doings of your Committee ; and I am per 
sonally very much gratified to know that this Association heard 
the report, accepted it, and discharged your committee 

Now, brethren, this Association, in open session, appointed this 
committee of five members to represent them on the general com- 
mittee. I hope that lam not wearying you with this matter, but 

I feel it isdue to me and to 1 to know what my feelings are 
You may have made a mistake, and probably you did, in naming 
the men that you did as your representatives on that general com- 
mittee; but so far as we have been able we have done our duty. 
My ideas as to the duties of the committee are, first, to perform its 

duties, and then, sec make report to the power that ap 
pointed it, and outside parties. The unpleasant feature 


is VC 





Vol 


md, to 
not to 


of it to me is that a member of this Association, a man whom, as 
aman, I respect and admire, and I have been second to no mem 
ber of the Association in extending to him the right hand of fel- 
lowship and greeting, in the Association and out of the Associa- 


tion, by name George W. Graeff, Jr., who is the Editor of a publi- 
cation published in part in the interests of the gas industry in 
connection with other industries, has seen fit, as the editor of that 
paper, to malign, abuse, and ridicule, your committee for months 


past, week after week, week after week. over his own 


signature, 





and in thus doing to insult this Association who appointed them 
in what I think is the most ungentlemanly and unprincipled mai 
ner in which I ever knew a member of any Association to | 
engaged. (Applause.) Now, brethren, excepting as your repr 
sentative, I have not one iota of feeling in this matter. My recor 
a member of this Association, since its organization down t 
this day, I am pot ashamed of, except it be because I have com 
so far short of doing my duty asa member; but I have done m) 
duty to the best of my ability, and with all the strength that ha 
been given me. While I have been a member of this Associatio 
you have known me, and have known of me as I have gone in an 
out amongst you. I have tried to conduct myself in such a way 
that I would not bring disgrace upon the gentlemen who had hon 
ored me by permitting me to become a member of their Associa 
tion: and when you honored me with that appointment, as yor 
have honored me by electing me to a position beyond which you 
cannot go—for no greater honor can fall to a gas man than t 
occupy the office which I now hold by your sufferance and kind 


as 


is 


neas. as President of the American Gas Light Association—I say 
that the top round in the ladder has been reached, and I have 
through your kindness and generosity, reached it from. the 
ground—unfitted for it, unqualified for it as | am and have been 


yet your generosity and kindness have brought me here. And 
when, as your representative, I tried to do my duty as I best 
could, to have been in this way abused, and continuously—if ther: 
had been but a single paragraph I would not have alluded to it 
but week after week this thing has been kept up because we did 
not come home and at once communicate with the press, or with 
members of the Association, and because we did not week by week 
tell them what we were thinking about, or what we were trying 
to do, that paper took it for granted that we were doing nothing 
and abused us. After what has been said, as the Chairman of the 
Committee whom you appointed and to whom I would have been 
only too glad to be able to have made a report yesterday of the 
progress that we have been able to make in the matter, I present 
the matter to you to-day, with my own views on the whole sub 
ject. It is for this Association to take such action on the matte 
as they think is proper under the circumstances. (Applause.) 

Mr. C. H. Nettleton—As it is now past the hour of adjournment, 
and as we meet again at two o’clock, would it not be well to ad 
journ now, and lay this matter over until our reassembly. I make 
that motion. 

The Secretary—There are some notices to be read, if you will 
withdraw your motion for adjournment. 

(Mr. Nettleton withdrew his motion, and the Secretary gave no 
tice as to procuring tickets for the banquet, etc.) 

Mr. A. C. Wood—The matter which has been alluded to by ow 
President is a matter of very serious import. A severe and un 
called for criticism has been made upon this committee, and ithas 
been followed up for weeks— 

Mr. A. C. Humphreys—I move that we adjourn. 

Mr. A. C. W ood—One word. 

Mr. A. C. Humphreys—I will not withdraw my motion. 

Mr. J. A. P. Crisfield—I second the motion. 

Mr. A. C. Wood—If you will excuse me—I am not going to make 
any long speech about it, but this is a matter— 

The Acting President—Brother Wood, the Chair will have to de 
cide that, as a motion to adjourn is always in order, when we 
come together again immediately after recess, asamatter of cour 
tesy Mr. Wood will then have the floor. The mover of the motion 
to adjourn declines to withdraw it, and the motion has been sec 
onded. 

Mr. A. C. Wood —If the mover will allow me a word, I will say 
that it is not my intention to talk upon the subject, but simply to 
make the motion that (calls for the question) that the matter be 
brought up immediately after lunch. 

The Acting President—That will be the right of brother Wood, 
who had the floor when the motion to adjourn was made. Brother 
Wood has the floor the first thing after the Association comes to 
order. 

President Harbison—It is now moved and seconded that the As 
sociation take a recess until half past two. And, brethren, as this 
is the last afternoon of your general meeting, and a gocd deal of 
business has to be done—much of it of importance—it is quite de 
sirable that every member be in his seat promptly at half past two 
o'clock. Before I put the motion to adjourn, I want to say that 
by the strict orders of my physician, which I am living up to, I 
will not have the pleasure of meeting with you this afternoon ; 
but I have permission from him, if I can rest well during the af- 
ternoon, to join you for half an hour at the banquet in the even- 
ing. I shall dothe best I can to get that rest between now and 
near the time when you get through eating—I do not want to eat 
much, as I am on the starvation list—-and I shall hope to see you 
in the evening. 

The Association then took a recess until 2:30 P. M. 

SECOND Day—AFTERNOON SESSION. 

The Association met at 2:30 Pp. M., Acting President White in the 
Chair. 

VARIOUS MATTERS, 

The President—As your Committee has reported two answers 
received to the telegrams sent to our sick members, the Chair has 
now the pleasure of announcing that the following telegram has 
just been received from Secretary Humphreys: 
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\ merican Gas Light Association Accept my hearty thanks for 

i kind message of sympathy and my best wishes for a pleasant 

| profitable meeting. C. J. R. HUmpHreys.” 

PLACE OF NEXT MEETING. 

fhe President--I believe the Committee on seleeting the place for 

next meeting, of which Mr. Scriver is Chairman, is ready to 

esent their report. 

Mr. J. S. Sertver—-Your Committee re port that we have received 

ree invitations for the next meeting ; from San Fancisco ; from 

mtreal, and from Boston; and your Committee beg to report 
ey recommend the city of Boston for the next place of meeting. 

On motion of Mr. Egner the report of the Committee was re 

ived and the recommendation adopted 

COMMITTEE OF ARRANGEMENTS. 

The President--I presume that some gentleman will make a 
iotion with reference to the appointment of the usual Committee 

Arrangements. The Chair will be pleased to entertain the 
potion and to name the Committee. 

Mr. F. Egner--l move that the Chair appoint a Committee of 
\rrangements, consisting of five members, for the Boston meeting. 

Che President—If there is no objection the Chair will appoint such 
i committee during the course of the afternoon. 

The Chair subsequently named the following as the Committee 
f Arrangements for the Boston meeting : M.S. Greenough, Chas. 
D. Lamson, Fred. J. Davis, Dr. Robt. Amory and Robt. b. Taber.) 

THE WoRLD’s FaiR MATTER AGAIN. 

The President—-At the adjournment of the Association for its 
isual noontime, Mr. A. C. Wood who had the floor, and who was 
ibout to make a few remarks was under the ruling of the Chair- 
nan then presiding, entitled to the floorat this time if he desires it 

Mr. A. C. Wood—-I have but very few words to say upon this 
matter. Until last evening I did not know of the publication of 
the articles referred to. My attention was then called to them, and 
the matter was stated to measafact. [did not at that time know 
that the matter was so serious, and of so much moment as has been 
lescribed or told tous by President Harbison. I feel that it is a 
matter that cannot be passed lightly over. That it is a matter 
that really and fairly deserves the censure and an expression of the 
lisapprobation of this Association. The freedom of the press is, of 
course, a very desirable thing, but that freedom is frequently and 
often abused, and in this case most seriously so. A man who be- 
comes the editor of a petty paper feels at once duly licensed to lay 
himself out to abuse everybody and anybody that he sees fit. For 
in active member of this Association—as he did—to print such 

rticles as have been referred to by President Harbinson, censur 
ing a committee duly appointed by this Association, is an act cer 
tainly deserving of censure. I am not prepared at this moment to 
make a motion, or to offer a resolution in carrying out my ideas ot 
what this censure should be, and so | will leavethe matter for fur 
ther discussion, and for the expression of opinion among the mem 
bers of the Association. 

Mr. W. P. Fodell--When Mr. Harbison was speaking this morn 
ing Ithought the same as Mr. Wood does—that it was due to the 
Association to put on record something that would show its con- 
fidence in our President. I have drafted a little resolution—prob- 
ably it is not strong enough for Mr. Wood to second it-—but I offer 
it, not in anger, but more in sorrow, and merely as a matter which 
I think is due to this Association. It is this: 

WHEREAS, the Editor of [here is given the name of a paper print 
ed in Philadelphia} a member of this Association, has published, 
without cause, unjustarticles in said paper reflecting upon the con 
duct of the committee appointed for securing space at the World’s 
Fair, to be held at Chicago. Therefore, be it 

‘“ RESOLVED, that the said publications were entirely without 
foundation, unwarranted and unjust; and that the Association in 
accepting the report of said committee, and discharging them, do 
so fully satisfied that every exertion was made by said committee 
to secure the object of their appointment, and to carry out the 
wishes of this Association.” 

The President—You have heard the resolution offered by Mr. 
Fodell. Is that resolution seconded 

Mr. J. W. Newell—I second it. 

The President—-The resolution which has been read to you, and 
seconded, upon this subject, seems to me to be in good temper and 
in a fair spirit, as itis simply a vote sustaining your own committee 
in its report, and expressing your satisfaction with it. It seems to 
me to be a very happy way out of what might be an unpleasant 
matter here. There is undoubtedly good ground for the feeling 
that was expressed by Mr. Harbison. However, our President 
has been a very sick man, and during the long hours of his sick- 
ness he has thought over this matter, and has attached possibly 
more significance to it, much more I know, than have the other 
members of his committee. I think this is probably as pleasant a 
way as we can get out of this matter, and drop it at once. We 
have no time for angry discussions, and have nostomach for them. 
Applause.) I have no doubt we ail know that Mr. Graeff has been 
received and esteemed by us asagentleman, and as a witty one 
withal; and I think that sometimes, like myself, his inclination 
to be funny runs away with his better judgment. I think the pas- 
sage of this resolution will be allthat willbe necessary. The Chair 
presents it for vour consideration, and trusts that there will be no 
discussion of this subject. 

Mr. G. B, Neal--I ask to have the resolution again read. 


Mr. W. R. Addicks—-I merely want to say—-and [ do not know 
how many more there may be like me in the Association—that for 
myself I have not seen the articles referred to, and, therefore, can 
not vote in any way on them ny case. There may be others of 
the Association who are placed in the same position. Ll was going 
to move, therefore, that any | ther discussion of the question be 
postponed, that the matter be referred to the Council, and that we 
do not take up the time of the Association with it now 

The President—-That would | 
ifthe Secretary will read the r 


i very proper motion, but I think 


Mtution which has hee hn oft red, tor 


the instruction of the gentleme who did not hear it, you may feel 
that the resolution is itself ; ‘ient wind-up to this matter. If 
not, it can be referred, as you rest, to the Council; that is the 


best place for it. Certainly not here. 

Mr. A. G. Glasgow—lIf t! on made has not been seconded, 
I would like to second it 

The President—In the meantime we will have the resolution 
read, as previously asked ior by Mr. Neal. 

(The resolution offered by Mr. Fodell was read by the Secretary.) 

Mr. C. A. Bennett—I would evest as an amendment to that 
resolution that the name /here Mr. Bennett again named the Phil 
adelphia paper| be eliminat ind that there be inserted in its 
place the words ‘‘a certain periodical.” 

Mr. Fodell—I will accept the amendment. 

The President—-The amendment is accepted, and becomes part of 
the original resolution. The question is on the adoption of the 
resolution. 

Mr. A. C. Humphreys—I rise to a point of order. I think that 
Mr. Addicks’ motion, to refer, is precedence 

The President—The Chair would not so rule. 

Mr. A. C. Wood—I hope that the motion with the amendment 
will not prevail. I think that the resclution as written, and as it 
stands, is all-sufficient, and that would be required | trust 
that the amendment will not pre vail. 

Mr. F. Egner—I move the previous question. 

The President—The previous question is called for \ll in favor 
of the adoption of the resolution as read by the Secretary will say 
‘*ave.”’ 

Mr. A. C. Humphreys—I ask for the call of the roll 

The President—It is a very unnecessary waste of time 

Mr. A.C. Humphreys—Very well. I call for the roll 

Mr. C. A. Bennett—I think the question ought to be amended. 
The amendment to the resolution as first offered was accepted by 
the mover 

Mr. A. C. Humphreys—lI call for the roll 

Mr. A. C. Wood—Will the gentlemen of the Association under 
stand that by voting in favor of the passage of the resolution it 
carries the amendment with it 

The President—The calling of the roll has been asked for It is 
the right of any member to ask for the calling of the roll, although 
it will take a good deal of our time 


Mr. C. H. Nettleton—May I suggest to Mr. Humphreys that a 
standing vote will accomplish the same object as a call of the roll 
Mr. A. C. Humphreys—Yes ; if the names are recorded 


Mr. W. R. Addicks—Is the vote on accepting the amendment 
offered ? 

The President—Do you mean your amendment to refer it to the 
Council? 

Mr. W. R. Addicks—Yes 

The President—I thought you referred to the amendment of Mr 
Bennett, which Mr. Fodell accepted. That was the subject upon 
which I wasruling. The Chair is in error from the fact that he did 
not recall that amendment at the moment, and in ruling, as Mr. 
Glasgow had seconded the motion to refer to the Couneil, that, 
as an amendment, would have precedence ; and the Chair apolo 
gizes for its own errors. I did note, but forgot, that Mr. Glaszow 
had seconded your motion. Therefore, my ruling was made upon 
the subject of Mr. Bennett's proposed amendment. The question 
is now before you. 

Mr. A. C. Humphreys—I would not have made my request for 
calling the roll if the Chair had ruled otherwise. 

The President—The Chair ruled carelessly, and apologizes to the 
House for it. His intention was to rule upon the question, suppos 
ing that the other amendment had not been seconded. The ques- 
tion now before the convention is onthe amendment offered by Mr. 
Addicks—that the whole matter be referred to the Council. That 
amendment has been seconded, and it is now before you for con 
sideration. Do you, ge ntlemen, desire to discuss the matter befor 
voting upon it’ It is open for discussion. There seemsto be no 
desire to discuss the matter. All in favorof a reference of this 
resolution, and of the whole matter, to the Council, will say 


‘Saye;” the contrary, ‘‘nay It seems to be carried. The Chair 


decides that it is carried. The matter will be referred to the 
Council. 
DISCUSSING THE PAPER BY Mr. DoUuGLas 

The President—On receiving Mr. Harbison this morning we just 
closed the reading of a very interesting paper by Mr. Douglas, 
the discussion of which was interrupted by the entrance of Presi 
dent Harbison. Mr. Douglas is now with us, and will kindly come 
to the platform and be prepared to complete his remarks, if not 
already completed, and to answer any questions which any gentk 
man may desire to ask him 

Mr. D. Douglas—I have almost forgotten what I had been in 
tending to say further on the subject; but I have some samples 
here of various things which I would be glad to have any gentle 
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man later on mine Phere are some little matters here which I 
think might b interest specially to those who are more par 
ticulary interested in emistrs if there are any questions con 
nected with this subject t l can answer I shal! be glad to dé 

Mr. A. S. Miller—-Can i tell me the temperature of your sepa 
rating tank, hei eta d water are originally supposed to br 
separated, runnil from the scrubbers and wash-boxes 

Mr. D. Douglas—-l am t able to tell you the exact temperature 
of the water that flows fromthe box, but it is pretty hot; it is 
pretty well toward the boiling point. You cannot keep your hand 
on it; I think it is about 2 I did not look at the thermometer 

Mr. A. 5. Miller— Concerning the asphalt | would like to ask if 
you used it for paths only, or for road beds as well 

Mr. D. Doug! I only use it for paths \s lL explained in the 
paper, we did not have enough material to make asphalt for road 
ways. I proposed to find enough for the sidewalks, but I did not 
have enough even for a sufficient business in that directio1 

Mr 2 Mille H w long have they been Th USE 

Mr. D. Douglas—Those I refer to have been in use for a year and 
a-half, or two veat ind are pe rfectly rood They re laid in 
streets where we have a good deal of travel. 

Mr. W. H. Pearson—The question of the disposition of tar is one 
that every water gas man who is using any heavy oil is very much 

nterested In At our works we have been through all the difticul 
ties that Mr. Douglas states he went through, in order to elimin 
ate the water which is held mechani ally (not chemically) in the 
tar. I will ask our Superintendent, after I have got through witl 
what I have ti vy. to describe the process lopted by the parties 
to whom we have disposed of our petroleum tar, as he has 
witnessed the operations, whereas I, for various reasons, have not 
been able todo so. Am I right in understanding Mr. Douglas to 
say that with the smaller of the two superheaters he got about 
one-fourth of the tar and of the amount of « l used? 

Mr. D. Douglas—No, sir: I said we found in the tar tank about 
one-tourth of the quantity of oil used apparently as tar Later 
investigation showed that a very large proportion of that tar was 
water; and, finally, I think left about six-tenths of a gallon t 
one thousand feet—that was tar, withcut water 

Ir. W. H. Pearson—I thought that that was due to your using 

nothe r supe rheate1 

Mr. D. Douglas—N Perhaps I did not make myself clear as 
to that. We were dipping our tar tank in the ordinary way, and 
supposed that what giving the color on the dipping rod was 
tar: and it showed us 1 14 gallon of tar made from 1000 feet of 
gas, Which struck me as being altogether unwarranted. Later on 
by eliminating the water, we showed only 0.6 of a gallon of actual 
tar in the tar well per1 feet of gas. Our present working gives 
us one-third of gallon of tar per 1000 feet of gas made. | put in 
{1-2 gallons of oil, and I get back one-third of a gallon of tar 

Mr. W. H. Pearson—As to what tar we are getting now, while 
using the U. G. I. Co’s. improved Lowe process, I cannot speak 
with accuracy, but sh d say about one-tenth of the quantity of 
oil used I mav say that \ ‘tting abou ne-seventh, when 
operating th original | e process without ie carbureter. Did 
l understand Mr. Dou; Ss Say that by mix the tar from the 
water gas plant where both coal ind water gas were Manu 
factured, with the tar, the water was distributed throug] 
the whole, and that nod ilty arose except that the tar was a 
little thinne: 

Mr. D. Douglas—I think I stated in adding the water gas tar to 
ilarger quantity ot co gas tar, the coal gas tar sorbed a good 
deal of the water gas t id liberated the ite! consequently 

listillation was possib the water did not give any more 
troubl That was not dor nmy works 

Mr. W. H. Pearson—Is the gentleman here at whose works that 
was done 

Ir. D. Douglas made a good mat nauiries from we 
tlemen who are usin h processe ly bn experiment 
nvself with the « uw dp ed that t Lv the cast In my 
own office, but n n 1 works. I am pert vy well satisfied 
that it worksso1 i other gentleme sing ittell me 
that with them it ! t same way 

Mr. W H i i n Toronto moplished | 
think, pretty thor you e nearly plished th 
your app tu ind | 1} asimpler mannet it l preter to 
leave the « n hat to our Superintendent, a he can 
rive it more accul | for! } personally se 
the process ! , 

Mr. KF. Eg | } l by Mr. Doug! l consider to be 
one of the valu yractical papers Which we have had 
before the Ass Lic me \ ul 

Mi W H Pearson | ink i little addition light can be 
thrown on th iby ye 1! Superintendent in et ver his 
native modesty and the know rbout I think he car 
tell somethin hic] t sting toevery water gas m 
here 

The President— W glad to hear fr Mr. Pearson, J1 

Mr. W. H. Pear n, J he mode of op the process is 

follows Phree t lifferent ele ns, are used for the 
purpos ) bat in by gravi ( one into the 
th The tar is fir l into the upper 1k, which is ope 

i the top Wis tl the introduction of live stea 
by ns a t vater 1s re ed by evaporation 

Khe tar is n ru 1 tank, whicl tirely covered 
Dut ith an the yl] itimosphere lhe tar is then further 


heated, by means of superheated air, and the water passes 
through the outlet pipe, in the form of vapor. The tar 1s then 1 
into a cooling tank, and is ready for barrelling. In the upper tan 
live steam is introduced through a pipe which runs to neat 
bottom of the tank The air is introduced into the second tank 
apressure of about pounds It is first pumped into an accun 
lator, and is then passed through a furnace by which it Is he 
ind is forced from thence, directly into the tank Most of t 
water is taken out in this v ay, and no trouble 1s « Xperie need w 


it after that 


Mr. A. S. Miller--I think the paper of Mr. Douglas leaves t 
\ssociation under the impression that most of the water gas t 
has 50 per cent. of water in it lI have never made any person 
analysis of this tar, but, in getting bids for it, I had occasion 
send some to the distillers, and it is not to be supposed that dist 
lers, in buying tar, would giveany low percentage of water 1f thi 
could help it. They reported that we had only 20 per cent. of wat 
inthe tar. They buy the tar from us, and pay us a price almost ; 
creat as coal tar is selling for in the immediate neighborhood. \ 
can retail that, for any work for which coal tar is used, for ju 
about the same price that coal tar is retailed at There is not 
difference of 50 cents pel barrel 

Mr. J. A. P. Crisfield—I would like to ask Mr. Pearson whethe 
in the process he describes, the steam comes in contact with t] 
tar ¢ 

Mr. W. H. Pearson, Jr.—The steam comes in contact with the ta 


right the bottom of the tank. The tar is first in the 


at f s prepared 

pen tank, and then is run into the closed tank, where the sup. 
heated air is introduced 

Mr. J. A. P. Crisfield—How are the second tanks heated 

Mr. W. H. Pearson, Jr With hot air 

Mr. J A. P. Crisfield How is the air heated 

Mr. W. H. Pearson, J1 By pumping it through the furnace } 
a series of pipes running backward and forward 

Mr. C. R. Faben, Jr [ think the percentage of water ccntained 
in gas tar varies with the form of apparatus used. ~ In the washe1 


or rather the scrubber—we have used, the arrangement Is suc 
that the water, falling a great distance, makes an emuision wit! 
the tar, and the percentage of water contained is very high: 
per cent. would not cover it. It would be nearer 66 per cent. I 
have prepared that tar for use as fuel in furnaces, and had to get 
rid of the water, and I very successfully accomplished it by resort 
ing to the use of a still knownas the *‘ Yaryan” still, which consists 


of a boiler tube 2% inches in diameter, encased in a 38-inch tube. The 
annular space between the two pipes is charged with steam by the 
ordinary boiler pressure, and a continuous stré ar is let int 
the upper portion of pipe, and flows through t still to th 
outlet n passing through there all that portion of the tar con 
sisting of water, and of other products that will volatilize at thi 
temperature of steam, rises in vapor, and that portion of it which 


im ott 


} hi 
this this 


( | 


( ( 


is not volatilized comes out as clear tar, with all the water elin 
inated. The still that we used has four lengths, of about 16 feet 
each, and they are connected together at the elbows so that they 


inch pip 


make about €5 or 70 feet of 2 to travel through and give 
the water an opportunity to rise in the form of steam 
Mr. A. E. Forstall--I would like to ask Mr. Douglas or Mr. Peat 


the of the tar by the Douglas 


Drocess, 


1 just point out that, after all, the whole 


son how long it takes to water out 
or by the loro 


Douglas | 


ret 
proce SS, ito 


Mr. D 


] 
wouk 


subject is a question of manipulation. It is very evident that it 
requires more heat than 212°, but if you get the temperature up 
high enough the water will ultimately settle. As to the question 
of doing it cheaply and comfortably nd well, Mr. Peargon’s 
method was rather too expensive, too elaborate, for me to try in: 
place like Savannah, and would be rather too big a job. The other 
method, of doing it by steam jacket, 1 think is done at more cost, 
as it would naturally cost more money to get your heat applied t 
the tar by first putting fuel under a steam boiler. I was trying t 
do it ina simple way, and for a moderate sized works. In this 
particular instance 1 merely took a shell, and puta fire under it, 
and inthat little boiler there the whole thing is done. I do not 
have any elaborate arrangement, but it can be done in any form of 
ipparatus, if you can get the temperature. With regard to the 
quantity of water inthe tar, [ may say that it will vary very 
nuch. If you use a large quantity of oil, and make a large quan 


tity of oily tar. | have no doubt there will be less water than if you 
ire making a thicker tar, and withthicker tar water will be harde1 
to separate. All these things are matters of condition, and every 
different gas works, l have no doubt, would present a different 
condition 

Mr. C. R. Faben, Jr.--I have to offer an excuse for my remarks 


I was speaking at a disadvantage. I had not the pleasure of heat 
ing the paper of Mr. Douglas read this morning; and as the dis 
cussion led toa method, [thought that | would describe the method 
which I used i would like to ask Mr. Douglas about his process 
Whether, on applying heat toa body of tar containing water, it 
does not foam a great al. 

Mr. D. Douglas—That is exactly the principle I used. The idea 
[ had in doing this was that every little globule of water is encysted 
in tar, and when you apply heat that forms a bubble, and a mass of 
these bubbles is foan I thought if | could only get these bubbles 
hot enough they would burst, the steam would come out, and the 
tar be separated Referring to the diagram [ put thetar in this 
still; it is forced in by this pipe: we put tar in below here, and 
then wait until the pressure goes up to 25 pounds on the pressure 
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ge, when we open this cock, and then the still is full of foam. 
foam comes up this pipe, is carried along here, and here, at the 
tlet I put a wire screen for the purpose of making the bubbles 
rst in passing through that screen. They then fall upon a plate 
re, and the tar drops into the tank, and then I find the whol 
ng separated. I expected that the whole of the tar would come 
erin the form of foam, but I find that a great deal of the tar is 
ually separated in this still itself, and a certain quantity of it 
being drawn off here in the shape of heated waterand tar. That 
the whole process. It is adapted to small works which cannot 
rd to devot« S1000 or so for ¢ xperiments., 
Mr. W. R. Addicks——Is the re any odor to those bubbles of air ¢ 
Mr. D. Douglas--Undoubtedly a little odor from the gaseous and 
ghter oils comes off; but you will understand that as I would 
ive the whole thing boxed down, all of the vapors would be con 
nsed, and would not annoy me at all 
Mr. A. EK. Forstall--The object of my question was to see if there 
ere no means of making any (different arrangement with the 
iter gas tar than with the coal gas tar, and whether it was entirely 
juestion of expense. In Chicago they treated it in exactly the 
me way as coaltar. I want to see if there is any saving in fuel 
these other methods, by putting steam through first, and then 
iperheating afterward. 
Mr. A. B. Slater, Jr.--I have had some experience with water ges 
ir at Providence, and in the way we ran we had no water in our 
watall. We started, first, of Course, with the tank full of tat 
isan underground storage tank—and then instead of running 
ater into the seal we used a steam pump, pumped that tar into 
he seal, and kept our seal filled with tar. We found no ap 
reciable variation in candle power by doing that, and all the con 
lensation we had from the tar went off into the storage tank and 
cumulated there. No water came incontact with that tar. This 
is With a Lowe double superheater plant. Ordinarily the water 
es into the scrubber and passes down through into the seal. We 
se no water at all with the scrubbers We found that we go 
long just as wellas we did when we used water, with one exception, 
hich exception was that when the water went through the scrub 
er it acted virtually as a jet condenser to relieve the condenser 
f so much work, so that when we used no water there the conden 
rhad more work todo in reducing the temperature. By that 
neans we got our tar pure and clear without any water at all, 
nd by no other process than the storage tar tank and the steam 


pump—that doing the whole business for us 
Mr. W. R. Addicks—Did you have any water in the scrubber 
fr. A. B. Slater, Jr. No water whatever. 


Mr. W. R. Addicks—I! am not using it there because I did not 

int any more water to contend with in separating the tar I 
thought all along that the principal source of trouble with water 
n water gas tar is from the water in the hydraulic main. 1 think 
\r. Slater hits the nail on the head in not using water in the seal. 
\s far as the serubber is concerned, the condensers will take care 
if themselves, and you will find very little water in water gas tar 
xcept that which is obtained principally from the hydrauli 
mam 


Mr. A Lb. Slate ys Jr Anothet porn | had In Vv ie Ww hh doing away 
vith water in the scrubbers was to have the gas come in contact 
with no water whatever until after the gas has been reduced to the 


iormal temperature —believing thata good deal of condensation of 


iqueous vapors in gas induces the formation of naphthaline. Ihad 
some trouble with naphthaline before beginning to run the tar that 
way, but since then have had no trouble from naphthaline in any 
place that Lam aware of. In the wooden trays that we use in the 
crubbers, and which have been running fora long time, with no 
water in there, we found the wood to be practically in the same 
tate as railroad ties which have been creosoted, in practically the 
same condition. 

Mr. W. H. Pearson—How many scrubbers have you ? 

Mr. A. B. Slater, Jr. We have onescrubber on each set, and each 
set has a capacity of 20,000 feet per hour. 

Mr. C. R. Faben, Jr..—What do you use in the seal before the 

crubber ? 

Mr. A. B. Slater, Jr.—I use tar for that. I have asmall steam 
pump to pump from the under-ground storage tank. 

Mr. C. R. Faben, Jr.—How long have you followed that practice, 

nd what do you find to be deposit d there? 

Mr. A. B. Slater, Jr.—Since the first of last May, and I have 
had no deposit there at all, except in one case, where the man op 
erating the plant allowed his heats to get too high, and formed some 
carbon, some of which came down into the seal from the stand pipe 
into the hydraulic main, and there was a small collection of fixed 
carbon there, but not enough to amount to anything. 

Mr. C@. R. Faben, Jr.—You draw the tar back from the scrubber ? 

Mr. A. B. Slater, Jr.—That goes out in the drip by itself. 

Mr. W. H. Pearson, Jr.-—Does Mr. Slater pump his tar throug! 
the scrubber into the wash. box:? 

Mr. A. B. Slater, Jr.—The tar goes directly from the pump into 
the box, and nothing goes through the scrubber except the gas. 

The thanks of the Association were voted to Mr. Douglas for his 
maper, 
| Mr. A.B. Slater, Jr., of Providence, R. 1., then read his paper 
mn the 

INTENSITY OF LIGHT. 

The title of this paper is slightly a misnomer owing to the pecu 

liar and forced circumstances of its generation. The very unsat 


irated request of our Secretary pro tem. fora paper was heard and | 


title given; but, then, in comparative vacuity of time it became 


necessary for the writer to clothe his ignorance in such words as 
might possibly disguise it, hoping that the thoughts herein sug 
gested (none of them new or original) might draw out ich discus 
sion as would he lp some of usin making practical application of 
the principles sought 

You all understand the wave theory, which is the basis of nearly 
all present operations in light, that our Commercial well as the 
natural ight is compounded of different colored lights of different 
wave lengths and corresponding frequency of vibratic 

The number of vibrations i riven time determines the col 
of the hight, but the amplitude r scope of the vibrations dete 
mine the degree or intensity 

One prime object for the lighting engineer is to secure the 


production of the greatest amount of illumination for the mi Dey 


expended The hghts n \\ be | l eorsmall intense or Wwe k and 
of any desired color. These different properties may be indepen 
dently changed in the same light, producing a range in variety 
idaptable to all requirement I 1t 18 correctly understood what 
the conditions of the case need 

There is no commercially produced light which is not concomi 
tant with and prac tically dey} ent upon heat for it reneratiol 
In fact light and heat both low th same, or so similar law 
as to be considered merely different manifestations of the same 
form of energy The heat which brings about the incandescence 
may be mechanical, chemicel or eleetrical Mechanical es by 
friction, presumably as in the ise of meteors, electrical, as we 
are all familiar with in the different electric lights, and chemical 
either directly by combustion of the incandescing body, or indi 
rectly as when the incandescent body receives its heat from an 
othe rsource 


The ordinary observer knows that when a body is heated, it first 
begins to glow with a dee] red which, as the temperature rises, 
passes up through vermilion, yellow, white and finally to a bluish 
white If we analyze this light in its different stages, we find that 
the verious changes are very interesting and a knowledge of them 
valuable for practical application We find that the light, at first 
a dark red, gradually adds to itself the colors of the continuous 
spectrum 1n their regular order, from the least to the most refran 
sible, from the red with its long wave length to the violet. with its 
minute wave length, and swt 00,000,000,000 of vibrations per 
second. 

Nearly all solids on incandescing follow this same order whether 
their heat is derived from their own combustion or from some 


other source the same degree of heat yielding the same extent 
of color, so that the temperature of an meaudescent solid may be 
determined if within certain limits (from 10008 to 22008 F I by spec 
trum analysis of the light emitted. Incandescence begins at 
about $808, but is first perce) d ordinarily at about LOOUS 

We know that the range of sensibility of the ear to sound is 


very limited, many sounds which we know to occur being beyond 
the capability of the ear to perceive, and also a sound of constant 
pitch may be so soft as to be imperceptible, or it may be so intense 


as to be painful, and intense, high sounds are the most painful 


and dangerous. We have the parallel of this in hight, for our vis 
ible light or color disappears in darkness beyond the violet, and 
our eyes show us nothing below the red although we know the 
rays are there (nd, too, we may havea color so faint as to be 
invisible or so intense as to be very painful, the more so as it ap 
proaches the high or violet end of the spectrum. There is no 


doubt of the effect on the eye, of a powe rful naked are light in 
which the violet and blue rays assert their prominence 

[n the analysis of light, as before referred to, it is also found by 
special comparison that not only are the different colors added by 
the rising temperature, beginning with the red at about 1,C00%, 
and finally reaching the violet at about 2,1008, but that their in 
tensity increases aiter their appearance, and that, too, much 
more rapidly than the temperature. Platinum, for instance, 
yielding, at 2,600°, almost 40 times as much light as at 1,900° ; and 
we note also that the increase of effect produced on the eye by the 
rise in intensity of the various colors 1s much greater in the case 
of the more refrangible rays than in that of the less refrangible 
red rays. Thus a gas light at 2,200° emits all of the colors given 
by the are light at 8.700%, but the latter has the rays toward the 
violet end of the spectrum much more intensified than the lower 
rays toward the red ; the difference in intensity of the two lights 
being due to the difference of 6,5008 temperature. 

With different colors of comparatively equal intensity the yel 
low is most visible ; hence it is that, with two lights of equal size 
and density, the eye will pronounce in favor of a yellowish in 
preference to a bluish light for illumination. But what is illumi 
nation? Let us examine an ordinary gas flame first and work to 
a definition 

For combustion we take air for its oxygen, and will first mix it 
toexcess with the gas, which we find will not then burn. But we 
will reduce the amount of air and after reaching a point at which 
combustion can take place, we very soon arrive at a saturated or 
explosive mixture. At this point combustion is instantaneous 
and no light is emitted, this being the form of combustion used in 


( 


gas engines. Passing this point in reducing the amount of air 


mixed with the gas, it becomes necessary for complete combustion 
to give air at the point of ignition, and we arrive at the conditiens 
of the Bunsen burner, but still get but little hight, and that duce 


mostly to the carbonic oxide. If we now use the Bunsen Lurnet 
and gradually cut off the air supply at the base, we notice this 
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that when the an supply is too great, or what is equivalent, the 


gas supply too small, the flame will, as we say, retreat, as the 


ture approaches the explosive proportion, and in most cases 


11x 
will then have insufficient air supply causing incomplete combus 
tion 


from the marsh gas, forming acetylene, which, escaping un 
burned, is readily detected by its odo Still reducing the aun 
S ipply, a d irk cone rises in the center, the surtace of this Com 
showing us where the mixed air and gas arrive at the degree of 
ignition This cone will rise gradually, at the same time losin 
its sharp definition and finally becomes undiscernibl 

Under the conditions of combustion so far, our 


ras. if good con 


taining only hydrogen, carbon and oxygen, has yielded us no 


light, because the hydrogen and carbonic oxide in burning are 
practically non-luminous, and the gas has had the air so mixed 
with it that the carbon was oxidized as it became nascent without 
being brought to incandescence. Proceeding with the experiment, 
the air mixed becomes insufficient for complete combustion and 
the oxygen, having greatest affinity for hydrogen, collects it from 
the various gases in the mixture, but is insufficient then to oxydize 
all the remaining carbon, some of which thus set free is made 
incandescent by the heat as the current takes it up to where it 
finds oxygen to combine with 

The flame draws air in upon itself and its outer surface shows 
the same effect as the inner part, but with the addition that the 
supply of oxygen is greater and by its diffusion the flame finally 
supplies to the inner part, as 1t rises, the nece ssary oxygen to com 
plete combustion. If we take a horizontal section of this flame, 
we will have a ring of light which will show yellow, in the middl 
if its width, but the colors to the inner and outer edges both run 
to the violet end of the spectrum, showing nota trace of the red 
and orange; these colors giving a direct index of the temperature 
at the different points on the diameter of the flame. Still reducing 
the air supply, the yellow in the section gradually broadens on its 
inner edge and shows a gradual transition to the red end of the 
spectrum, which is reached when the air opening is entirely 


closed. 


The gas now depends entirely on the air surrounding and diffus 
ing into the flame. The hydrogen and carbonic oxide oxydize di 
rectly, furnishing heat to decompose the hydrocarbons in propo} 
tion to their carbon, most of which, set free, rises in the flam«e 
becoming incandescent, and if the diffusion of air into the flame br 
insufficient, due perhaps to low pressure on the gas at point of 
issuing from the burner, the carbon will agglomerate and, its tem 
perature falling below the point of ignition of solid carbon, it 
passes off as smoke, perhaps being deposited as lampblack. In 
fact a very large percentage ol the carbon in the gas may thus be 
deposited by giving insufficient air and also chilling the flame 


If now we increase the pressure of the gas, its increased velocity 


on issuing from the burner causes it, like any jet, to draw in upon‘ 


itself the surrounding medium, and the result is an excess of air, 
first mixing into the flame, making complete combustion with 
part of the gases and breaking up a portion, combining with some 
resultants and setting free others which escape and the gas is not 
all burned. Carrying this still farther, the excess of air exerts 
such a cooling action that the flame will finally in actual fact 
blow itself out 

Now let us return to the conditions of good combustion foi 
luminosity, using a flat flame burner to get a flame of larger area 
Now we can see that the intensity of the light depends upon the 
degree ef incandescence of the minute particles of free carbon 
rising in the flame, and that is governed by the heat generated, 
less that absorbed by diluents and excess of air, and also, in case 
of a bad burner, by the burner itself. The intensity then being in 
direct ratio to the temperature 

The density of the light is equal tothe intensity of the light mul 
tiplied by the amount of surface of luminous carbon per unit of 
area; and the quantity of light from any source is equal to the 
density multiplied by the area of the luminous source as a whole. 
Hence we see that we have two lights of the same size and inten 
sity, but of different density and consequent illuminating power ; 
the density being the measure of the quantity and the intensity 
the measure of quality of the light emitted. This can be proved 
on the bar photometer by varying the composition of the gas tested 


+ 


Now we may say that the ‘//umination of an object is the amount 
of light received by it, less that absorbed and directly trans 
mitted. 

From the foregoing we see that the richer the gas the smaller 
the burner orifice must of course be, or the pressure greater, 
thereby drawing in the necessary increase ot oxygen, which, 
within limits, will intensify and thus reduce the space of combus 


Mi 
4 
i 


tion and so make the light more dense and intense. The luminous 
flame grows comparatively less in area. Increased pressure 


will not cause the amount of air drawn in to increase in the same 
proportion as the amount f gas increases, the amount of gas 
issuing being directly as the square root of the pressure and 
inversely as the square root of its gravity 

Considering the definition of density of light, we find the reason 
that, in testing gases of different candle power with a flat-flame 


burner, the light from the poorer gases suffers less by taking the 


flame edgeways than that from the richer gases 

Sugg said (if I quote him correctly) that ** with like burners 
qual-sized flames are of the same candle power,” and hence origin 
ated Sugg’s Illuminating Power Meter 


question of gravity, have we not found that by varying the com 





one noticeable result of which is the liberating of hydrogen 


But, laying aside the 


position of the gas we may vary the density of the light from t 
same size flame and thereby its candle power’ So that if Su; 
meter is to be commerci illy correct, the composition of the ¢ 
must be kept within certain lines; that is, it will do for only 1 
particular kind of gas for which it is adjusted. 

In photometry instead of saying that the ¢ufensity of the light 
inversely as the square of the distance, we may say that the qui 
fity of light is in that ratio: for we admit that the quantity 
light from two candles is greater than that from one, but is th 
really any greater intensity 

There are really only two photometers that are commercial 
practical for testing gases of various kinds—that of Bouguei 
derived from Count Rumford’s (the only one in which lights 
various intensities of distinct colors may be accurately compared 
and the bar photometer in its many forms and with its variou 
accessories as the refrigerator, air oven, reducing lens, etc. Wit! 
any photometer we must have a standard of light and we fin 
quite a list of candidates, beginning witi the candle, which, whi 
properly made, still stands to the front for practical use, the Cai 
cel, Keates and Pentane Lamps, the Platinum Strip and varioi 
other ingenious devices, Coming finally to the Methven Slit. 

Most of these require more time and care in their use than thei 
advantages are worth. The Methven Slit, however, isa very cleve 
and practical device; for, as the same size of slit is used for gases 
varying within wide limits, we find that within those limits th« 
gravity and composition of the gas, as regards heating comp: 
nents, will not vary very materially, hence the intensity of th 
light is within narrow bounds. and as the burner used for it is an 
argand, it virtually presents to the slit one flame behind another, 
thus maintaining the effect of one flame of practically uniform 
density of light, so that the quantity of light which passes the slit 
is very constant when used with gas which is within the limits for 
which it is adjusted. One very great advantage of this form of 
standard is that, the same gas being used at both ends of the bar 
the colors of the lights will be about the same except only with the 
extreme variations in the burners. 

[It is obvious that no one burner will give fair results in testing 
the candle power of allcommercial illuminating gases. The chem 
ical composition and specific gravity must both be respected ; and 
knowing these, burners can be constructed, simple and cheap, to 
suit the requirements of any particular case. 

Our photometers measure not simply the intensity, but the quan 
tity of light from a given source, and although we may have the 
same quantity of light from a small source of high intensity as 
from a large source of low intensity, the illumination from them 
will be of totally different character. Extreme variations in the 
distribution of light onthe retinastrain and injure the eye. Every 
body knows the effect of looking at a bright spot on comparatively 
dark ground, ora very dark spot ona bright ground. The effect 
is very much lessened if there be no sharp outlines, for then the 
contrast is reduced, and it is found that for this reason the penum 
bra afforded by large lights count much in their favor 

This brings us to the diffusion of light, which is simply direct 
light reflected, refracted and diffracted, suffering partial separa 
tion and recomposition, thus being toned by the color of the ob 
jects by which the diffusion is accomplished. While penumbra 
are produced by the difference in angle of direct light from differ 
ent parts of the same source, diffused light is not limited to such 
definite angle, and, therefore, blends the shadow, often to a mere 
shade. The diffusion of the light will be greater as the source is 
larger, depending also upon the density of the light, and in pro 
portion as it contains the more refrangible colors. 

It has been stated that white light would not diffuse as well as 
vellow light, but as white light has all the components of the yel- 
low light there can be no greater diffusion by the latter, except 
that it be greater in quantity, noting also that yellow is the color 
which, of all the colors, taking them singly, produces the greatest 
sense of illumination in the eye. 

Heretofore, among gas makers it has been considered that the 
question of illumination was a very complex one, that intensity 
and candle power were the same thing, and that color was entirely 
independent of intensity, while density of light, although barely 
noticed, simply as a rich or thin light has not been recognized. In 
gas lighting, the light being emitted by individual particles of car 
bon, the density of the light must be considered as distinguished 
from intensity. 

By this we see why compounding argands, as in the six-ring 
Douglas lighthouse burner, the efficiency of poor gases is enhanced 
so much more rapidly than that of rich gases; for the poorer the 
gas the fewer incandescing particles of carbon per unit of area, 
thus leaving space for the inner flame to send its light through, 
and add to that of the outer flame. With a rich gas there will be 
less opening through the outer flame, and the light of the inner 
flame would be proportionately obstructed, while both gases re 
ceive the benefit of the concentration of heat 

With incandescing burners many of the conditions are inverted, 
for now the gas is burned only for the greatest amount of heat that 
can be derived from it, and we find a new subject for investiga- 
tion. I have already stated that nearly all solids follow the same 
order in emitting light when heated. But many solids do not, 
some becoming luminous inaratio far differing from that observed 
in elementary solids. and notably among the metallic oxides, 
whose qualities have been described by Mackean, while the subject 
of super-incandescence, or luminescence, is thrown open by the 
paper of Mr. Nichols to the New York Electric Club. 
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Discussion 

(he President—You have heard an interesting and instructive 
per on a topic of interest tous all. I trust you have given ita 
reful listening, and are prepared to discuss it, or at least to ques 
yn the writer tor the reasons of his views ; 

Mr. C. R. Collins—Did I understand Mr. Slater to say that the 
ly luminosity was due to the carbonic oxide ? ; 

Mr. A. B. Slater, Jr.—Under the conditions of combustion which 


vas then describing the only illumination shown at that point | 


uuld be due mostly to carbonic oxide. There might be a trifle 

ie to the methane, but I think not much, if any. 

Mr. J. A. P. Crisfield—I would like to ask Mr. Slater what is the 

st kind of burner for 28 candle power water gas ? 

M. A. B. Slater, Jr.—There could be quite a variety of burners 

nstructed which would be very good for it It would be hard to 

termine that without experiment. I should think that a burner 

hich would give a very thin flame, and that would give full scope 

» the heating components would be the best. 

Mr. J. A. P. Crisfield—Is the argand burner a good burner for 

iter gas ¢ 

Mr. A. B. Slater, Jr.—It depends entirely upon the construction, 
[ think. I should not consider it as good asa thin flame—a flat- 
flame burner. In fact 1 have found by my own experiments that 
the same gas, (high candle power water gas) has given better 
candle power in the bar photometer with a thin flame, flat-flame 
burner, than I got with the ordinary D-argand. 





land so to show all colors advantageously, you want a source of 
light which emits all the rays. You do not want it to emit only 
yellow rays, because your eye is more sensitive to yellow light 
unless everything around you is yellow. Then you want all the 
rays yellow. 

Mr. J. A. P. Crisfield—I would like to ask you if you believe that 
it would increase the amount of light ina room by surrounding 1 
with mirrors? 

Mr. A. G. Glasgow—I do. Certain articles have the power of 
absorbing light, but I do not think that a mirror possesses that 
|characteristic. By the use of mirrors you certainly increase the 
illumination in a room, although you may not be said to increase 
the light—for that depends upon what you mean by “‘light.” A 
great many objects ina room may absorb certain rays of light 
now, if you replace those objects by mirrors, you thereby increase 
| the illumination of the room, 

Mr. A. B. Slater, Jr.—With regard to the best burner for high 
| candle power water gas, I think it will be found. as I have found 
in all my experience, that the gravity of the gas must be respected 
as much as its candle power; and that the greater the gravity the 
| greater proportionately must be the pressure used: and that with 
| an increase in the illuminants the size of the opening of the burner 
| would naturally be reduced. I think that you will find, as I did, 
ithat some of the old-fashioned Argand burners, which, with low 
|candle power coal gas give an efficiency of about 30 per cent 


| with high power water gas will give avery high efficiency, be- 


Mr. A. E. Boardman—I have listened very attentively, and with | cause the thinner the flame the more effect you get from the illu 
very great pleasure to this paper, and to the others this morning | Minants that are being consumed, because none of them w ill be 
which throw light on the intensity of flame, flame temperatures, | lost by being consumed in the centre, and whose emitted light 


and the effect of temperature of incandescent carbon on flame, | 


would be obstructed by particles in the outer part of the flame 


with regard to luminosity. I am glad to see that Mr. Slater’s paper | Therefore, a thinner flame will give greater efficiency for the gas 
points toward the position which I think I have always main- | In regard to the effect of light on theeye, I think that we can refer 


tained—that large flame areas, evenif of a little less intensity | 


back to the paper read by Mr. Jones before this Association at the 


he better for general illumination in increasing the penumbra of former New York meeting. He there referred to the effect of dif 
the direct light, and increasing the ability of the reflected light to| ferent lights upon the eye, and to the sense of illumination, and 


produce the sensation of light upon the human eye. I think that | 
this explains in a manner the reason why, although the mixture of | 
water gas and coal gas in the direct experiment, by photometric 
examinations and by the theoretical calculation of flame temper- 
atures, etc., does not indicate that it gives or would give a higher 
illuminating power; still to the eyeit does. It increases the flame 
area of the water gas, and increases the flame temperature of the 
coal gas, giving usa whiter and larger flame than we could get 
from either by itself. I think that the slight tinge of yellow im- 
parted by coal gas is an advantage, in that it produces on the 
eye the effect of greater luminosity. In this introduction to the 
paper Mr. Slater touches upon the very beautiful comparison of 
light and sound ; and it may be of interest to some of you who have 
not studied the matter to know that thereis a very great similarity, 
and that, while the figures do not correspond exactly, we under 

stand that sound covers a certain number of octaves, and thata 
certain part of sound belongs to a certain number of vibrations 
inmusic, and that we can goup through a series of vibrations 
until we come to light. It is a curious coincidence, if it is a coin 

cidence, that the numbers of vibrations in different colored rays 
in the spectrum correspond very closely to multiples of the differ 

ent musical notes in octaves of music; the musical octaves extend 

ing from 16 vibrations to the second, up to 32,000. Then the high 
vibrations of light, which are invisible, and extending through 
about 22 octaves, until we come to a lower amount of light and go 
through the spectrum from red to violet [ mention that as a 
matter of interest, and as a beautiful study—the relationship be 

tween light and sound. 

Before taking my seat I wish to move a very hearty vote of 
thanks to Mr. Slater for his very interesting and valuable paper. 

Mr. F. Egner—I second the motion. 

Mr. A. G. Glasgow—I would like to observe that we should be a 
little careful in drawing our analogies between sound and light. 
Sound is produced by vibrations, it is true, but by the vibration of 
ur. For instance, you may strike a gong inside an air-tight vessel 
and hear it perfectly well; but when you pump the air from with- 
in this vessel you cannot hear it at all; such vibrations as exist 
there are those of light and heat, which are transmitted, it 
is supposed, by vibrations of an ethereal medium that 
pervades all space. Concerning intensity. The intensity 

light, as we understand it, or as I understand it, is mea- 
sured by the impression which it produces upon the eye. 
‘ud is not at all measured by illumination. For instance, we 
may look at an incandescent light, and it will give to the eye 
an impression of highest intensity, but if you want to find 
it the practical value of the light as an illuminant, you should 
rn your back to it, and see what you can see; and it is in 
is instance that the matter of color comes up. A flame may 
iit exclusively yellow rays, and as Mr. Slater observes may, 
per unit of light, produce the maximum effect of illumination 
m the eye ; but that same yellow flame, when you are not look- 
sat it, but are looking at other objects illumined by it, only 
stows up those particular objects that reflect yellowrays. If 





| 


> ote 


your room is filled with yellow objects, then of course yellow light 
bh 5 the greater advantage, but in an ordinary room filled with 
y riegated colors, it seems to me that the light that we want is a 
wiite light containing all the rays, yellow as well as the others, 
that will reflect back whatever colors the surrounding objects 


hppen to possess. The color of an object is indicated by the abil- 


stated that the sense of illumination upon the eye increased only 
in a very small ratio in comparison with the increase in the inten 


isity of the light. With reference to the point of the Ulumination 


of a room, I think you may take as the definition of the illumina 
tion of an object, that it is the amount of light received by it, less 
that which is absorbed and directly transmitted through it ; and 
that when you ascertain the amount of light which is reflected to 
the eye you are getting at the real illumination. For instance, if 
we have a slightly yellow flame and throw it upon an object which 
is Prussian blue, you will! get almost no illumination at all, because 
the light would be almost entirely absorbed. But if you havea 
blue object and illuminate it with a blue flame, then you will get 
the maximum of illumination for that color; or if you have a yel 
low object you will get the maxfmum illumination from a yellow 
flame. For instance, the furniture in this room is illuminated by 
a flame which is slightly yellow, and it appears very light when 
compared with the colors of the columns and of the general trim 
ming of the room. They reflect less light and absorb more. 
The thanks of the Association were voted to Mr. Slater for his 
paper 
(To be continued.) 





The Uses of Peat 


_— 
A writer in the Journal of the Society of Chemical Industry prints 


|an extract from an article by Dr. Leo Pribyl, who maintains that peat is 


a valuable raw material, the uses of which, except as fuel and litter, are 
as yet very limited. The fiber is unsurpassed as a packing material for 
use in the case of breakable merchandise, being much superior to straw, 
hay, etc., owing to its greater elasticity and dryness. In the case of con- 


| signments consisting of liquids, it possesses the advantage of being pecu- 


liarly adapted for absorbing any of the contents which may have es 

caped through breakage, and thus preventing damage which might re- 
sult to other consignments through damp. In the shape of dust and 
litter it is especially adapted for preserving perishable articles. Meat 
when packed in it will keep fresh for weeks, and will eventually dry up, 
the moisture being absorbed by the peat. In this way fresh sea fish has 
been sent from Trieste to Copenhagen, and has reached its destination in 
perfect condition. Peat is also successfully used for preserving fresh 
fruit ; even grapes may be made to retain their fresh appearance for 
months, and, owing to the high prices of this fruit in spring and sum- 
mer, would amply repay the trifling expense incurred by the use of peat 
dust. Experiments have shown equally satisfactory results in the case 
of pears, apples, plums, etc., as also in the case of cabbage, turnips and 
potatoes, peat packing having the advantage, not observable with other 
packing materials, of preventing the sprouting of potatoes in spring. 
The question as to the best method of preserving eggs for the winter 
months is an jmportant one, and still remains without any satisfactory 
answer. Possibly the preservative qualities of peat might here again be 
illustrated, and a satisfactory solution of this important question be ar 

rived at. 

It has been found a drawback in the use of artificial saline manure 
that in wet weather it forms itself into hard lumps, which cannot be 
scattered by the manure spreading machines, a difficulty which may be 
obviated by the use of a small quantity (2.5 per cent. has been found to 
be sufficient in the case of kainite) of peat dust with the manuring salt. 

As a substitute for ashes and straw in filling up the partition walls of cel- 
lars and ice houses, broken peat is most suitable, as the effect of moisture 
on the ashes or straw issuch as to render their immediate removal a nec- 





ity of that object to reflect certain rays of light and absorb others : 


essary condition for the continued use of such places. Ice has been pre- 
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server ”Y avs in a cement barrel when covered with dry peat iit 
er ) pie ‘ exposed to the sun’s rays in Braunschweig 
one o ‘ wood shavings and the other with a layer 
of equal dep f peat litter. The former had thawed in 72 hours, when 
nut er was still almost entire. From this it is seen 
. A I eat, and is consequently well adapted 
Pea f ‘ nmended as an excellent ingredient for use in 
e mat Tea ire rous bricks, being mixed with the clay pre 
of this kind are much sought after in certain 
unches of a ecture But still further industrial uses are found for 
) ) orthe Germany and of Sweden are bein 
”? ) r th a é to obtaining the elast 
) S Sé Oo ea ne nto « arpets and 
othe ( ¢ ) capita nveste n these underta 
ng n ‘ @ paper il istry. too, in the manu 
i ( S ia decided preference tor this tender 
i pli ‘ Y istly said that at the present time the 
supply of dl pr s inadequate to meet the demand, considering the 
! st yretentious raw material. 
Phe « Ss using peat in the manufacture of charcoal, 
peat Ke pe va ( is converting a cheap raw material into a 
iluable industrial product. Boghead naphtha, tar, solar oil, paratfine, 
acetic acid, a ga ive been produced from peat, and it has even been 
1S¢ n nl c It has been for years used in Germany for absorbing 
vaste uds and refuse in factories, and in this way has furnished larg« 
quant SO i jie manure in certain districts 
An ¢ ‘ f t nanifold uses of peal vill prove that this raw 
rate " , rio been considered of little importance, ant 
whi ature n such abundance, even if it be in many dis 
ricts partia ted, is destined not only to benefit agriculture by 
Ls alu erties and chemical composition, but to lay the founda 
, a flo shing videspread industry. A new era has been en 
ered up sanitation of towns by using pe at. and it is to be hoped 
that adva g be taken of the undoubted benefit arising from its 
ise, both as regards the health of urban populations and the promotion 
of agricuitural interests by the supply of large quantities of manure. 
In fis iV ¢ ens ¢ nd u productive tracts of bog land would be con 
erted ) able erties, and a flourishing industry would pro 
de wo ves for thousands of hands 
Experiments With High Tension Currents. 
oe 
r +} ’ L- N J ’ 
Engi notes that at the Frankfort Exhibition a number of very 
beautiful expe ents were carried out by Messrs. Siemens and Halske 
with alternating currents of high electromotive force. These were per 
orme by | Berliner, and excited the admiration of all who saw 
‘ ne re rT ternate currents of great potential is almost un 
t yore it. ti searches it have been made show that it is full of 
pOSSLDIILLIes Of y}one can yet form any accurate conception At] 
prest tL we are 0 e very ero of the sub ect, W hich is so en 
circied with pra il ditt lilies Lhat no systemat« experimental n 
( S Da ew 1ioOmena which Lave been snow nD 
Ave ilso unexpected, that an intense cur 
Os is é rther information, and many minds turned 
to the subject \ Messrs. Siemens and Halske were delighting 
heir frie s reaching up to 20,000 volts, Messrs 
mie ens Brothers, of L i ad already pushed their experiments 
i 3 2 
ip to 45 e Naval Exhibition an apparatus cap 
e of de ‘ 0 é oO amperes at this enormous pressure, 
that is ea t ergy of 120 horse-power. For various 
reasons et ! ew demonstrations of the power of the 
appal S ‘ Sha iorm a prominent feature at 
ie LC rVvs ta where GOuDLILeSS WW ho appre lal tS 
riinoor Ali¢ st f 
i , MOSS » COnVeY ry words any idea of the visible 
phenome i c e efforts of a 40,000 volt current to bridg« 
in ope ( empt a description of what we saw one 
evening iast e¢ Upon a table there was fixed an electrode, some 5 
, ected to one terminal of a transformer. Over 
e) irge sheet of glass 3 millimetres thick, and 
above the glass ther “aS second electrode terminating in a sharp 
lnt e ¢ electrodes being 3 centimetres. When 
ent was tur 1 to the primary coil of the transformer ther« 
rs é it the upper electrode, streaming towards 
o lass . ‘ reased this haze grew in fullness and defini- 
, ‘ Y ( eelers which darted outwards, and as 
\s the electromotive force augmented still further 
‘ elers ¢ ered } ‘ ! they beat themselves violently on the 
gla ree uselves through it in their mad desire 
, ( i whole Space peiow the pointed con- 
ecame alive em, and exhibited a mass of leaping, crack- 
' S purple re, Which writhed and twisted im impotent 
em pt yursl roug Lhe aarrier, and failing that, spread them- 
es surface ¢ 1voring to rush over its edges, and so reach 
eir goa i circuitous route But this was beyond their strength 


| may communicate with a tank containing a considerable body of water. 





intil 


force approached 45.000 volts, when sudde; 
The current overleapt the edges 
At that mi 
the intense purple color of the spark disappeared, and was replace 
by white light of the greatest brilliancy, which surged and scintillat 


the electromotive 
the entire appearance was changed. 
the plate and flowed completely round it in all directions. 
ment 


in a Way that produced acute fatigue of the eyes in an extraordinar 
short time Although steadier than before, the discharge still kept 
ts spark-like character, enfolding the glass plate in gleaming corus: 
us, Which glistened and flashed uatil the spectators were fain to tur 
away tneir bedazzled Vaze 
\ change in the arrangement was then made. The upper pointe 


3 inches in diameter. This w: 
| laid over the surface of the glass plate with three very thin washers 
» intervening ween The current then turns 

The space between the ty 


electrode was replaced by a brass disc 


net the two. was 


n the same gradual manner as before. 


scs immediately filled with purple light, which had sufficient moti 
nit to reca the flame of a Bunsen burner. spread out under the bot 
tom Of a beaker. Sparks then began to appear at the edges, and, 


they gathered strength, to radiate a little beyond them. Gradual 
they became streamers stretching out along the surface of the plate, 
|curved fanciful forms which twined and twisted, and weaved then 
agree, compared by an imaginative spectat 
toan agonized Japanese chrysanthemum. This experiment had no 
the brilliant refulgence of the one that preceded it, but was characte) 
ized by a quivering irradiation which writhed and tossed like a bir 
beating itself at the bars of its cage. In spite of its less formidable ap 
pearance, however, it proved destructive to the glass, which presenti 
w in pieces with a crash. Several sheets were tried in 
but each was pierced and broken, and allowed the current 
object of flowing directly from one electrode to the other. 
The last demonstration showed an are undera pressure of 44,000 volts 
W hen the electrodes approached to within 5 inches the are established 
itself, but instead of the flames bridging the space they streamed out in 
two thin tongues at right angles to the electrodes and parallel to eacl 
If the electrodes were pushed nearer together the flames desertec 
| their extremities and wandered back along their stems, evidently repel 
The light produced was, of course, very small indeed 
e may add that the voltage was reached by two trans 
2,000 volts by one o 


} +, 
}seives into a g@iistening I 


Succession 


to attain its 


! 
ne 


| othe r. 


ling each other 

| In conclusion w 
An 80-volt current was first raised to 
Siemens’ cable transformers, consisting of a long core of wire rope 
| composed of soft iron wires covered with a layer of specially prepared 
insulating material, around which are wound two insulated conductors 
|forming, one the primary and the other the secondary circuit of the 
transformer. The secondary current was then raised to 45,000 volts by 
by a transformer of the usual type. 


| formations 





Incandescent Gas Lights. 
i 


An English patent (No. 5,022) granted to Mr. J. Moeller, of London 


J 

| covers an invention (according to the London Journal) that relates to 
| : . . . 
“the production and application of a combustibie fluid mixture of ai 


ri ‘ 
and hydrocarbon vapor, available for ordinary illumination in localities 


where gas cannot be obtained, and applicable also for heating or produ 
brilliant light known as the incandescent gas light.” 


1 } 


ised 


the 


When the fluid n 


1ixture is to be 1 in ordinary burners, instead of 


gas, lor impregnating all the inventor employs liquid hydrocarbons of 
the benzoline class, of specific gravities varying from .620 to .670. When 
he fluid is to be used in a burner of the Bunsen kind for heating gener 
illy, or for raising to incandescence a refractory hood or mantle, 
heavier liquid hydrocarbons are used, of specific gravities varying from 


H80 to .720. In either case, the same apparatus is needed for supplying 


1 impregnating the air with the hydrocarbon vapor, and governing 


the pressure of the fluid 1 


linal section, and Fig. 2 a transverse section of the 


Kj yr lisa longituc 
combined air supplying, carbureting, and governing apparatus 
| The is etfecte 


air supply d by the revolution of adrum B, partitioned 
like that of a wet gas meter, more than half immersed in water, within 
a casing B', through which air is drawn in at S, and, passing through 
the compartments of the drum, is caused to issue by a channel D to the 
carbureter below. This is a vessel placed within a water-casing W, and 
containing in its lower part the hydrocarbon liquid O, the level of which 
Within 
the vessel is a horizontal revolving shaft C’, having fixed on it a drum 
with 


such as cotton or wool—is loosely turned over the partitions 


is indicated by the steam of a float F, visible in a glass tube F 


C of perforated metal perforated radial partitions. Fibrous 


materia! 
and around the drum. As the drum revolves partly immersed in the 
| hydrocarbon, the cotton or wool becomes soaked with the liquid; and 
the air drum 


passing through and around the as indicated by the 


arrows) takes up a quantity of the vapor, and the mixture of air and 


vapor passes by a pipe D' to the governor. The water in the casing W 
of the carbureter, besides adding to the safety of the apparatus when 
ht hydrocarbons are being used, serves also to prevent 
and 
in order more fully to provide against this in cold weather, the casing 


comparatively li 


Oo 


refrigeration resulting from the evaporation of the hydrocarbon ; 
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The governor consists of a vessel FR containing water in the annular 
ace around an inner compartment F#', in which is arranged a valve 
having its stem attached to a floating-bell R®. which dips into the 
juid below. The combustible mixture of air and benzoline vapor 
isses through the valve into the bell, and thence by a pipe J to supply 
e light. As the pressure in the bell increases, the bell rises and more 
x less closes the valve V, allowing less of the gaseous mixture to pass 
to the bell. The pressure of the s ipply to the lights is thus regulated 


cording to the load on the bell 


Fig 2. 
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The regulating valve V may be of the paraboloid form commonly 


employed for bell gas governors. It is preferred, however, to use a 
alve such as is shown in Fig. 1, consisting of a cup containing mere iry 
suspended from the bell R’, and a stationary tube projecting down into 
he mercury. This tube has a Y shaped opening at its side (or several 
»f them) so that the more deeply the tube is immersed in the mercury, 


e less passage is afforded through the openings in its side. The shaft 


f the revolving carbureter C is driven by chain gearing from the shaft 
B' of the blower B; and this shaft may be driven by any convenient 


iotor—such, for instance, as a weight or spring which is from time to 

me wound up, and which by suitable gearing drives the shaft at a 
peed determined, within certain limits, by the quantity of combustible 
fluid consumed. Thus, when the cock on the pipe J is fully open, a 
onsiderable quantity of gaseous mixture can pass without increasing 
the pressure in the bell, and the blower and carbureter can revolve at 
heir maximum speed. When, on the other hand, the cock on the pipe 
/ is closed, the pressure resisting the movement of the blower increases 
intil the weight is no longer capable of driving it. 

The burners employed when the air is carbureted by the lighter quali 
ties of hydrocarbon are of the ordinary kind used for gas. When the 

eavier qualities of hydrocarbon are employed to carburet the air, the 
yurner employed must be of the Bunsen kind. 

Fig. 3 is a vertical section of a burner of this kind, which is esnecially 
ipplicable for heating to incandescence a refractory mantle. A is the 
nozzle by which a jet of the combustible fluid mixture issues into the 
tube B, into which air enters by lateral holes governed by a rotating 

alve C. The top of the tube is covered by wire gauze D, the central 
portion of which is closed by a button FE. The mixture of air and com 
bustible fluid issuing through the wire gauze, being ignited, produces a 
lame of great heating power, which may be applied for heating to 
neandescence a refractory mantle supported above the burner 





Doctor Shaw on Municipal Lighting. 
——_ 

Our issue for Nov. 2d contained an item respecting a lecture recently 
elivered by Dr. Albert Shaw before the Johns-Hopkins University, 

storical division. Having obtained a fair abstract of the Doctor's re- 
narks, we herewith reproduce the sam 

The arguments for a municipal control of the gas supply are less 

imerous than those for a city water supply, which I quoted yesterday. 

‘ne argument for private gas works is that the supply of material for 

umination is much more strictly a commercial undertaking than the 
ipply of water, which concerns the health and comfort of the whole 

ypulation. You cannot prove the necessity of municipal control by 
he same arguments as those used for a municipal water supply. The 
real argument, it seems to me, is that a cheaper and more efficient ser- 
ice may be obtained by the city, in addition to other benefits which 
vould be of no advantage to a private company. 

The best places to study the practical results of a municipal gas sys 
em are in the towns and cities of Great Britain. German cities like 
vise furnish instructive points of comparison, but the problem being 
orked out in England is nearer to our own needs than the German gas 


iestion. In two-thirds of the towns of Great Britain there exists a di- | 


rect manulacture and sale « i y the mun pa iS an ¢ 
monopoly product a S 1 | nost of tt! irae ¢ f i me propo 
tion of fas actuallV mManuia f in sold i> ~ i iutnorities 
is decidedly greater th int il i ictured ant ) t ite come 
panies [he three great pr te s companies of Lo elp to swel 
the sum total of the out; ( ( \ ! es O 
the metropolis are now ence r to buy out t ‘ vater and gas 
supplies. The city is at press ed off by ar rangement 
of the three companies tw the cor a e to pay 
for a iseless d iplic ation of 

I may say right here that ‘ ties f woreda under 
the de] iS1O! So common r Ameriean eit . tnat any goot 
came from permitting two il gas con f » lay mains in 
the same streets in the hope g cheape! ras i ere V resu 
from such a step either needless o prices yr oO tiie itimate 
consolidation of these compan perpetiua tte to pay d 
dends on dee ply watered stor Sastle is in i i esulted in our 
American cities from sucl stey Th S vould be to 
let the private company have a poly, and f te it for the 
people by some rood means oO} l pal super SiO! 

The charge for gas in Englis ties is 50 to 75 cents pe ousand Teet 
The amount of gas manufactu 1 the nearness to the coal fields reg 
ilate the price fer both private a publie works Obvious it would 
not do for private companies imples of good mu il cas man 
ifacturing around them, to cl urge much more for gas than their ne oh 
bors. The municipal gas supplies rhaps tend to be a little cheaper, but 
are much more likely to give ¢ neasure, a Dette juality of gas and 
better accommodations in suy meters and pipe ind in supplying 
gas to tenement houses Where the gas is in charge of the public au 
thorities its dissemination is n nore thorough, and fewer people will 
be found using candles than in cities where private companies operate. 
In Glasgow the private WOrks We pought out about ZU years ago, and 
the policy there has been to make no large profits, but to constantly ex 
tend their use by steady reduct n price. This has brought the price 
down from $1.14 per 1,000 feet to little over 60 cents ‘here was a 
good round sum paid for the works, and there have been many improve- 


ments and extensions, but at the same time it has been possible to pay a 


good interest on the plant, toalmost repay all the principal on the bonds 


which were issued for the pu ise, to accumulate $1,500,000 in the 
sinking fund, and lastly, to make it self-supporting. In addition to this, 
while the city population has increased only about 20 per cent. in the 20 
years, the number of users gas has increased 140 per cent 

Nearly all of the other English cit es operate their plants with a view 
of sec ring rood pronts | the manufact ring town ol Bolton the 
yearly prohits are $1 10,000 net The gas is no cheaper than under pri- 
vate control, but the streets are better illuminated and cash is annually 
turned into the city treasur nstead of into private pockets The pro 
fits of Manchester amount to $250,000 annually, while all the streets of 
the city are lighted at no cost at all, a saving of $150,000 more. In 
Rochdale, a town of co-operation and other industrial reforms, the year- 
ly surplus is $65,000, which is applied to the reduction of the ordinary 
municipal taxes. The profits Salford are from $175,000 to $200,000 : 
in Leicester from $130,000 to $140,000. Nottingham annually saves 
$125,000, while charging ¢ n] 50 cents a 1,000 feet 

Let us sum ip the venefits of municipal control] in the gas supply of 
English cities and towns. I 1as steadily crowded down the price, 
so as to allow the use of gas to to the poorer portion of the population 
second, it has compelled private companies in neighboring towns to do 


the same for fear of an assumption of their works by the local authori- 
ties: third, it has raised a distinct ana large annual revenue, which in 


many cases has been used to lessen the general tax rate; fourth, it has 
provided a better and more thorough illumination of streets fifth, in 
Glasgow, it has lighted the con yn stairs and hallwavs in all houses 
where two or more families reside This was a good police measure, but 
it was found to be impossible to get the landlords to do it, so the city 
undertook it, defrayed half the cost and taxed the landlords for the 


remainder. This was quite unprecedented as a public step, but its sue 
cess has been such that Edingbu: has recently undertaken it, and Liver 


pool and other cities will probably foliow in the near future. It is 
something which never could have been done with gas operated 
privately. 

In the German cities the supply Is as yet about two-thirds public 


and one third private Berlin, Hamburg, Breslau, Cologne, Leipsie, 
Koenigsberg and Nuremberg are among the cities supplied with public 
gas, while Munich, Frankfort-on-the-main, Stuttgart and Hanover are 
the leading towns with private gas companies. The financiering in the 
public vorks is very careful and very good, and the Germans, in their 
thrifty way, make the supply of gas a good source of revenue. The 


i wit} t 


people are poor and already burdened with taxation, and 
tnat the municipalities must nave these profits, so thatthe people need 
not be crushed under the weight of taxation. The tendency toward 
public ownership is not because the gas supply is regarded as a great 
social advantage, as it is in England, but because it assists in reducing 
the direct taxes. Hence the rates are not lowered very muc} 

With regard to American cities | can only say that the municipal 
control of gas in Richmond, and in Wheeling, and the great gas trust 
of Philadelphia have, upon the whole, justified the assertion that public 


control in this country may prove beneficial. 
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ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
_- 

THE following is the text of the decision of the Supreme Court of 
lowa, in reversal of the opinion of the lower courts, respecting the 
case of Graves vs. the Key City Gas Company, of Dubuque, Iowa, the 
earlier history of which was given in these columns. The Court said 

‘The resolution of the Directors of defendant, we think, expresses in 
unmistakable language a contract whereby it became bound to furnish 
plaintiff gas for ordinary purposes, including gas log in library and two 
street lamps to be used in plaintiff's dwelling and buildings for a period 
of 20 years, if Graves or his family occupy the building that long. The 


when interpreted under the rules of law, expresses with sufficient clear- 


ness the agreement of the parties. The defendant under the contract 


provided for in the contract. 


plaintiff's dwelling and premises. 


when they entered into the contract. Plaintiff, by his contract, provides 
for gas to be used for illuminating and other ordinary purposes. If 
defendant may withold his supply of gz 
no other source, for defendant, it appears, has in effect at the present 
time, a monopoly of the right to furnish gas to private consumers, such 
as plaintiff. His gas pipes and gas burners and fixtures would become 
useless and valueless, and he would be deprived of gaslight which, to a 
certain extent, is regarded by housekeepers using it, as a necessity and 
As plaintiff can supply his dwelling, outhouse, 
If de- 
fendant supplies him with no gas he must do without it and the comfort 
it brings. It is true he can use candles, oil or electricity, but he con- 
tracted for gas light and is entitled to it. It will not do to say he may 
If it might be done there would be 


a source of comfort 
street lamps, in no other way, this injury cannot be repaired. 


have a compensation in damages 
delay in compensation, subjecting plaintiff to discomfort, inconvenience 
Equity will not permit one 
to be deprived of his right in this way by the violation of a contract, but 
It insisted that as the 
plaintiff violated the contract for gas by using a quantity largely in 
excess of the amount provided for by the contract, the defendant may 
cut off the supply and deprive him of the use of all gas. Such depriva- 
tion would extend to some gas burners—the street lamps for instance, 
through which it is not shown excessive quantities of gas was used. 


and loss for probably a protracted period. 


by injunction will interfere to prevent it. is 


Plaintiff imsists that his use of gas has not been excessive or wasteful— 
It is true the evidence 
tends to show a large use by plaintiff, but if such use of gas was made 
by plaintiff with the knowledge of defendant, without complaint or ob- 
jection on account of the alleged excess, the defendant thereby acqui- 


as contemplated when the contract was made. 


escing in such large use and putting a construction as to the quantity 
authorized to be used, ought not to be permitted to disregard its acquies 
cence and take the law in its own hands, and enforce its claims by dis- 
regarding its contract according to the interpretations it had put on it, puts 
the laboring oar in the hands of defendant. It must establish its interpre- 
tation of the contract and its right thereunder upon a trial of the issues 
of the case. 
veloped in the case that defendant is entitled to relief of some character, 


If it be made to appear upon the law and the facts as de- 


tiff of all gas contemplated by the contract. 
counsel that after the injunction was refused on the first application, 

3-92, on other application, presented a 
different case, in that it showed that the defendant had cut off all gas 
from plaintiff's premises. 


the plaintiff under code, section 3: 


been allowed. The defense leased upon the garnishment in the U. S. 


Court surely is no ground for refusing plaintiff relief. Neither reason 
nor authority is adduced in its support. 


there is no evidence before us supporting this defense. 


the case. 


bond against loss on account of such future use. 


and other proceedings in harmony with this opinion. [Reversed. |” 


It may be further said that 
We reach the 
conclusion that a temporary injunction ought to have been allowed in 
As we have intimated, there is evidence which it is claimed 
intends to show that plaintiff has been using excessive quantities of gas. 
If after the injunction is allowed there be in fact an excessive use not 
authorized by the contract, defendant will be protected by the injunction 
The cause will be re- 
manded to the court below for the allowance of a temporary injunction 


validity of the contract, we think, cannot be doubted, and its language, | 


undertakes upon conditions before recited to furnish gas to plaintiff as | 
The gas is furnished from pipes running | 
from the mains, presumably owned by defendant, into and through | 
The refusal to supply the gas is not | 
only a breach of contract, but is in effect an interference with plaintiff's | 
enjoyment of his property by its use as contemplated by the parties | 


is plaintiff may obtain it from | 


|an agreement with the Thomson-Houston Electric Compan 





the law will not permit it to help itself to that relief, and deprive plain- | 
It is insisted by defendant's | 


The first application showed only a threat. | 
In our opinion the court erred in refusing the first application, and, the | 
petition having been amended, the second application ought to have | 


w 
y 


y whereb 
the former acquires al! the interests in the State of Georgia hitherto po 
sessed by the latter. 

Messrs. A. M. Youna, E. H. Jacobs, R.S. Hicks and Senator Shum 
way have incorporated the Stafford Springs (Conn.) Electrie Light an: 
Gas Company, and will at once engage in the supply of electric ligh 
ing for that place. Water power from the Willimantic river will be 
employed. Stafford Springs is a post borough in Stafford township 
Tolland county, Conn., and is at the junction of the headwaters of th 
Willimantic river. It is 37 miles northwest of Norwich, and 25 miles 
northeast of Hartford. 
for the presence of springs, the medicinal qualities of the waters of 


It has a population of about 4,800, and is noted 


which are in great repute. 


On the petition of Mr. George W. Lothrop, the Town Council of 
North Smithfield, R. I., has authorized the Woonsocket Gas Company 
to extend its mains to Union village. 

THE suit brought by F. B. Owens, against the Washington (D. C.) Gas 
Light Company, in which complainant asked for $10,000 damages, alleg 
ing that he was injured to that amount through the negligence of the 
Company, resulted in a verdict for the defendant. The case was tried 
before a jury in the Circuit Court. 


THE proprietors of the Meriden (Conn.) Gas Light Company will run 
a new leading main (12 inches in diameter) from the works on Cooper 
street, through South Colony to Main street. 


THE Rochester (N. Y.) Advertiser says that a mortgage and trust 
deed from the Rochester Gas Company tothe Knickerbocker Trust Com 
pany was filed on the last day of October. The bond is in $400,000, and 
the money is to be used in extending and enlarging the plant formerly 
operated by the Citizens Gas Company. 
real property and franchises of the Company. 


The mortgage covers all the 


THE proprietors of the Honesdale (Pa.) Gas Company have voted to 
expend the sum of $15,000 in improving the works. 


Ir is understood that parties are negotiating with Mr. C. C. Crandall, 
of Boston, for his controlling interest in the properties of the Medina (N. 
Y.) Gas and Electric Light Company. 


WE are indebted to a correspondent for the following, under date of 
the fifth inst. ‘‘A part of the property of the Atlanta Gas Light Com- 
pany was advertised to be sold for taxes, but the sale did not take place. 
Mr. J. W. Lloyd, the City Marshall, had issued an execution against 
some of the Company’s property, and, but for the opportune interpo- 
sition of Judge Clarke, it would have been knocked down under the 
auctioneer’s hammer. The reason why the Gas Company was in arrears 
in the matter of taxes, was not because of inability to pay, but because 
the Company’s officers objected to paying them; and the reason why 
this objection was made is, the Company holds that according to the 
terms of its original charter it is clearly exempt from taxation. Messrs. 
Jackson & Jackson, attorneys for the Company, will test this question 
in the Courts, and the case will be brought to the Court of last resort to 
finally settle the question. The issue sought to be settled is not a new 
one. It has forced itself to the public notice several times before, but 
has never yet been definitely settled. Atlanta was, for the first time, 
lighted by gas on Christmas night, 1855, and the Atlanta Gas Light 
Company which supplied gas first to the city, was chartered on April 
, 1855. The original contract between the late Mr. William 
Helme, of Philadelphia, on the one part, and the city of Atlanta on 
the other part, is a most interesting document. Under it, the Company 
agreed to erect certain buildings, and install therein the most approved 
form of gas apparatus, the city agreeing to subscribe $20,000 in the Com- 
pany’s stock. The Company was not to charge consumers ‘in excess’ 
|of 50 cents per 100 cubic, or $5 per 1,000 cubic feet, and the city was not 
to be favored in the matter of selling rates. Another item in the con- 
| tract, on which the present litigation hinges, is the following: ‘ The May 
or and Council of the city of Atlanta do hereby covenant and agree to 
subscribe $20,000 to the gas works by issuing bonds ; the Company to 
have the exclusive privilege of iighting the city for 50 years, and to be 
exempt from taxation.’ The charter bears the signatures of Allison Nel- 
|son, Mayor of Atlanta, of William Helme, and of A. W. Jones, Notary 
| Public. The charter was confirmed by the Legislature, in 1856, and it 
still exists essentially as it was originally drawn. The Company has 
passed through many varying phases of fortune, but it has always re- 
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iined its original name, and its plant, which at one time was valued at 
ss than $25,000, now is worth easily $500,000.” 


[HE proprietors of the Yarmouth (Nova Scotia) Gas Light Company 
ve determined to add an incandescent electric light complement to 
heir present are lighting plant. The understanding is that the addition 
ill be in working order by March ist. 


from the reports of Mr. R. B. Wilson, inspector of gas and illumin- 
ting oils for Baltimore, Md.—his reports are submitted weekly—it is 
een that a close watch is kept on the safety of the illuminating oils of- 
ered for sale in that city. For instance, taking the last weekly report 
‘or October, we find that in that week Mr. Wilson devoted his attention 
to the oils offered at retail in the shops in the southwestern district of the 
ity. He tested 120 samples, and of these 114 flashed at points above the 
standard, varying from 1 to 9°, plus—the standard is 120° F. The re- 
maining six samples flashed at the standard. 


SoME time ago, the authorities at Lincoln, Nebraska, in the belief that 
the local Gas Company was supplying a gas below the requirements of 
the statutes, determined to have illuminating power tests made at short 
ntervals on public account. Accordingly, a photometric station was 
established and equipped, and the good work went on. The first expense, 
however, was pretty steep, and the salary of the photometrist was also 
somewhat of a burden. Possibly the authorities could have sustained 
the cost with equanimity did the photometer and the photometrist show 
and report that the Gas Company's product was not up to standard, but 
the reality was that the gas was good—in fact, far ahead in value of that 
called for by the law. This was too much; the authorities had paid for 
a boomerang. In due time the photometrist was released, and thestation 
was closed, and the sequel to it all is that the Lincoln Gas Company 
will purchase the city’s photometric apparatus. Thus are we treated to 
another example of the eternal fitness of things. 


THE Framingham, Gas, Fuel and Power Company, of South Fra- 
mingham, Mass., is augmenting its business rapidly, some 30 consumers 
having been added to its lists in the last quarter. The new comers, too, 
include some of the largest business houses in the place 





for instance, 
the local branch of the Adams Express Company, the stables of J. H. 
Goodell, the shop of Clitford Folger, and so on. 


THE Pacific Gas Engine Company, of San Francisco, have recently 
placed a 15-horse power gasoline engine in a coasting vessel owned by 
Captain Low, and an engine of similar power has been ordered by Mr. 
Pitts, of Oakland, Cal., for a 35-foot launch that he is building. 


TENDERS will be received at the City Clerk’s office, Victoria, British 
Columbia, up to 4 Pp. M. of the 21st inst., for 600 tons of cast iron pipe, 
of the following diameters : 200 tons of 4 inch; 150 tons of 5-inch; 150 
tons of 6 inch; 100 tons of 8-inch. The pipe is to be delivered on or 
before May Ist, 1892. 


A DEED was recently recorded in San Francisco, by which the Califor- 
nia Electric Light Company assigned its electric light plant, realty, fran- 
chise, ete., to the Edison Light and Power Company for $1,000,000. The 
instrument is dated July 1, 1891, and specifies the conveyance of realty, 
consisting of the lots of land, including the electric light plant on 
Stevenson street, west of Third, a lot on Third and Jessie, and another 
at the corner of Clarence and Townsend streets. Two franchises granted 
by the Supervisors for laying conduits forthe transmission of electricity, 
and all the patent rights for the distribution of light, heat and power 
owned by the Company are also conveyed, subject to a mortgage of 
$300,000 held by the California Safe Deposit and Trust Company, issued 
on January 3d, 1888, which indebtedness the Edison Company agrees 
lo assume, 


Ws are in receipt of the following respecting the determination of the 
proprietors of the Alton (Ills.) Gas and Electric Company to go on with 
the work of equipping the electric lighting station: ‘‘ Evidently there 1s 
to be no more delay in the matter of putting in the fine electric plant 
which Superintendent Tracy has been promising since spring. The long 
delays, liable to be the case in matters of this kind, have been unavoida- 
ole, but President Underwood, on the 2d inst., authorized the immediate 
purchase of apparatus, etc., necessary to complete the contemplated ex- 
tension of the plant. He was greatly pleased with the appearance and 
prospects of Alton, and said he felt sure the city would justify the ex- 
pense. Superintendent Tracy, in carrying out his instructions, has pur- 
chased apparatus equal to the supply of 50 arc and 650 incandescent 


The Company has also purchased lots 9, 10 and 11, block 62, of the city. 
As these lots lie on Plaza street, directly fronting the railroad, a switch 
will enable the carrying of coal into the sheds without a second re 
moval. The contract for drawing up plans for the large new powe 
house is in Architect Pfeitfenberger’s hands, who will have them ready 
in short order. Ground will at once be broken for the foundations, and 
Superintendent Tracy says, regardless of wind and weather, that the 


new plant will be in operation by January 1st.” 


IT must not be thought that the boiler explosion that wrecked the 
electric lighting annex of the Louisville Gas Light Company occurred 
in the Company’s new and complete station on ground close to the gas 
works. The scene of the disaster was the station of the old Louisville 
Electric Light Company, whose plant and franchises have been under 
the control of the Gas Company for some time—the result of a purchase 
that was reported in the JoURNAI 


MENTION of this brings out an interesting fact bearing upon the prob 
able effect of electric lighting on the send out of the Gas Company. 
Following the explosion, which occurred at an early evening hour, thus 
giving scant time to light users to notify the Gas Company to supply 


them with gas, came a demand for gas meters. Mr. Barret and his staff 


o 
lost no time in replying to these calls, and the result was that the send 
out for the 24 hours following the explosion, as compared with that for 


the 24 hours preceding it, showed an increase of 8} per cent. 


ADVICES from Montreal are to the effect that the Gas Company is per- 
fecting plans, the carrying out of which will necessitate extensive addi 
tions to both divisions—the Hochelaga and Ottawa stations—of the Com 
pany’s works. With these completed, Mr. Scriver will be enabled to or- 
der a marked reduction in the gas rate, and we may confidently look 
forward to such a promulgation next spring. 


AN explosion occurred in the generating room of the Tiffin, O., gas 


+ =< 


works, on the 4th inst. The damage was not serious. 


EARLY this month an accident accurred at the worksof the Lexington 
(Ky.) Gas Company, that caused the supply of gas to give out at an 
hour befure the residents were accustomed to retire. The following ev 
ening, however, they could remain ‘‘up” as long as they liked—the gas 


supply was equal to keeping them company. 
THERE is some talk of shutting down the gas plant at Lee, Mass 


THE new holder, with a capacity of 300,000 cubic feet, the contract 
for which was awarded to Messrs. R. D. Wood & Co., of Philadelphia, 
by the proprietors of the Waterbury (Conn.) Gas Light Company, has 
heen completed. Another important bit of plant construction that occu 
pied the attention of Superintendent EK. H. Williams was a capacious set 
(four boxes) of purifiers. 


THE Mayor of Mobile, Alabama, (Mr. Rich) is a believer in the idea 
of intrusting the public authorities with the duty of generating and 
supplying electric currents to be used for purposes of public lighting. 
To that end he has been collecting ‘‘ facts and figures” from cities and 
towns engaged in this work at the present time, and he concludes, from 
responses received, that Mobile is paying too high a figure for are light 
ing to the local contractor—The Progress Electric Lighting and Power 
Company. Under the contract with the latter, Mobile pays $1 per 
annum, for 2,000 candle power ares, on a lighting table averaging 64} 
hours per night; 181 lamps being the number maintained. As this 
means a total expenditure per annum of $16,471, the Mayor, from 
the information at his command, asserts that $50,000 would equip the 
city with an electric lighting plant fully up to the needs of the place, 
and that as the total expense—interest included—of operation would 
not exceed $11,000 per annum, the city would in less than 10 years have 
the plant paid for, because of the saving between the cost of lighting 
under the present plan and that proposed. He also asserts that the rate 
of cost proposed by him would give the city all night and every night 

* 


lighting, instead of the partial lighting now obtained. The Electric 


Company’s contract expires June 18, 1892. 


THE authorities of Cleveland, Ohio, ask for bids for the public light- 
ing of the city by gas, gasoline and electric lamps, for the period of 
lone year, beginning January 1, 1892. The competition will close at 
noon of the 25th inst. 


THE authorities of Wilmington, Del., levy a tax of $1 upon every 





lamps. The Company’s present plant is equal to the supply of 35 arcs. 


electric lighting pole erected in the city. 
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Gas Stocks. POSITION DESIRED ‘The Weston Standard 
natin As wentinhacepnnaanas of Cas Works, re AND rhea 


Quotations by Geo. W. Close, Broker and 


Dealer in Gas Stocks, se Instru 











g x i f manuf a ite 
16 Wat St., New York City ; buti 1s Gu ae , lia nd se 
I nstrur 
Nov IBER lf and Electric Plant Best of references Address ever ed A 
¢~ All communications will receive particular attention. S R. 8 care thi urnal var é Besse 
G2 The following quotations are based on the par value of : atthe is 
$100 per share. a3 5 f 
Capital. ar. Bid Asked 
Consolidated 4 $35.430.000 100 9 100 FOR SALE. a 
Central........ 900.000 50 ) Weston Flectrica ul 
Binsin 920 00D a \ n rks andt ha 4 
ete eee eee DAGON lustrament Co.. 
Uquitable....... " 1,000,000 100 120 23 Two Purifying *%. a . soap 
vin... arenes a eae sialic eaee ‘fice & Factory, 114-116 William St, Newark, N. J 
Harlem, Bonds.. 170,000 — — ; eee oe See ene et oe eee ae eee On = 
A boxes Can be used r both can be bve-passed é e 
met Se oot SS OSES G WILDER, MEU ENGR 
SS eee ,000,000 100 119 121 ; A Gasholder, ° H . : 
a ermmermntccnonesesons: “Tafemmyemer Me IR Fa aaa ial 0 iat Gieik: Wehilh nalebsin ened eiedeen 816-18-20-22 Cherry St., Phila., Pa. 
Municipal, Bonds 750.000 : 


Na ana Tyg [tomanterwtedinsmesoaran rome. WOlUMetric Lamp Governors 


. . ST. JOSEPH GAS AND MFG. CO, 
Standard Gas Co -- FOR GAS LAMPS & HIGH-POWER BURNERS. 


ql » 855-tf K. M MITCHELL, Supt., St. Joseph, Mo. 
Comman Stock »,000,000 100 40 45 
1 ‘ 1 ) 
Preferred. 000,000 100 — 82 Governor Burners for Street Lamps & General Use 
Yonkers ...... aeons 0 112 — | Utilize Your Cas Liquor. GOVERNORS FOR ARGAND AND OTHER COMMON GAS 
Richmond Co., 8. L.. 346,000 50 NO EXTRA LABOR OR BURNERS IN ALL SIZES. 


« Bonds... 20, 00( OPERATING EX- Horizontal Gove rnors 









Gas Co's of Brooklyn 


Specially Adapted for Gas Stoves, Furnaces, etc 








ROUT csissveniess sae 2,000,000 25° Loe | 
STEIN enibiitaemsibn ewecrnes 1,200,000 20 sO | 
S. F. Bonds.. 20.000 1000 = oe 
Fulton Municipal... 3.000.000 100 118 
Bonds. 300.000 102 7 
Peoples ...... LE Renee 1,000,000 10 65 vy G CS + | 
PICS «seeesoones . ) o Gas Companies. _ 
$6 Bonds (7’s)...... & OOO 100 ms 
DB )eveses 14, 000 100 _— We make to order CAP BURNERS to burn any amount 
Metropolitan.............. 870.000 100 95 97 under a stated pressure. Send for samples. 
6< Bonds (5's 70.000 —- 300 It is well known that a large majority of all High Power Gas 
icf : Also, SERVICE CLEANERS, DRIP PUMPS, and STREET Lamps in the United States have my Governors attached, and 
Nassau..... pecsess on 1,000,006 25 125 _ ; , ; ey are always used by the le ading makers of these | amps. Te 
Se itcenaiiicne 700,000 1000 100 — MAIN PROVING APPARATUS. remove any excuse for the use by anyone of inferior and in- 
: ’ fringing Governors, a reduction in price bas been made, and al! 
Willi bi 000.000 50 ) ‘lusive contracts are cancelled. 
Ullamsburgh .......... 1,000,000 50 11 Cc. A. GEFRORER, eee eg 
Re Bonds... 1,000,000 " 106 Correspondence Solicited with all who require a Reliable 


248 NeSth St., Phila., Pa. Governor. 
Out of Town Ges Companies 


Boston United Gas Co. — 


lst Series 8.1 Trust 7.000.000 1000 84 ee | 
2d ss } 000.000 1000 70 74 | 
jay State Gas Cx 


RRs oe 9.000.000 50 — 56 
Income Bonds... 00,000 1000 98 102 | ~~~ > Every Box Warranted. 
suffalo Mutual, N. ¥ 750,000 100 105 110 } 


Bonds. 200,000 100095100 || | SIZES FROM ONE TO SIX FEET. 


Citizens, Newark 1.000.000 50 155 160 


x 06: dete rf on Special Sizes to Order. 





_ 


+09,U00 _ 


Chicago Gas Company 25,000,000 100 582 59 \ a 
Chicago Gas Light. 4 | / Price per Gross, 75 Cents. 
GtdG i l 0 1000 RY R24 


F i Lots of 10 gross, 70 cents per gross 
25 P 65 : 











( Chicago, | 1) 1000 974 - = vs 60 
] | *s Gas ( 4 
( Chik : send for Sample. 
Ist Mortg 2,100,000 1000 100 
2a 4 10.000 1000 ) 94) . . 
acces — Non-Corrosive Gas Tip Co,, 
“ Je rseyv Cit a, U0 UU 2 5 
: Bon ),000 ~ | . .: 547 Washington St., Boston, Mass. 
cama 7 ws : ; < ais rs 169 a 
=~" "<" GHIGAGO GAS STOVE COMPANY 






Bonds..... 6,400,000 107. 1074 240-244 W. LAKE STREEY, CHICAGO. 
MANUFACTURERS OF ALL KINDS OF 













Bo nag lana 7 Cooking & 
koe Seep. 300000 nee -aebaiee EFieating 

Hartford, Com 0,000 25 109 114 Appliances. 
Jersey City........ 750,00 20 180 200 









P. Cc. VAN WIE, Manager. 
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Special Trays for Iron Sponge or 0 | 
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ee STEEL WHEELBARROWS, 
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306-310 Eleventh Avenue, New York. 


GRANT McNEIL, 


aa EN Cth. Wmsor Street. 


oR AWA 


We also make the Cheapest and Strongest 
REVERSIBLE BOLTED TRAYS IN THE MARKEI 









































i — My = 
li Lt | ) Li\\ Jo. 1 
| -2 Bi te ba Fe fee Exclusive Agents in the United States | ~~ A wake 
pe mat: = 1 Ff SF Mya aeees =a 
A ie ) ntn ~ 4 a =: 
a fees wae: LW. Ws — 
Fibs bet or Bad Be a 
“EST? «CIT IS THE COMING BENCH Fexennmae 
eS FOR MAKING COAL GAS. 
= mT iE It will Save from 50 to ; 
beer ; stele 60 per ct. in Labor. ” 


ESTIMATES AND LVUANS FURNISHED HY TEE 


LACLEDE FIRE BRICK MFG. CO. ST. LOUIS, Mo. 





Goal Tar Genealogical Tree 





Mk. T Vin Be CLARE, of London, Eme. 


Having compiled a novel Chart or Map illustrating the var 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


ee 1) +1} } } ' oo ; +] ee eee 
1 the form of a Genealogical Tree, including ali the products discovered to date (the total number 


limited number of copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., No. 32 Pine Street, N, Y. City. 
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The Continental Iron Works 


. F. ROWLAND, Pr ut. THOS ia ROWLAND, Jz., Secretary & Tr rer, WARREN E. HILL and CHAS. H. CORBETT, Vice-Pr 
















Taan Far enor 834.8 Porte BROOKI: x a Mm. = 
neers 80s yA —— 


BUILDERS OF 


GAS HOLDERS, 


SINGLE-LIFT aud MULTIPLE-SECTION GAS HOLDERS A SPECIALTY. 


Wrought Iron Gas Holder Tanks. 


BENCH CASTINGS, RETORT LIDS, 








lll 
Retort Mouthpieces and Lids. 


For Round, Oval, or “D” Retarts. 



















Reliable Gas Heaters, 


FINEST IN THE WORLD. 





HANDSOME, 
POWERFUL, 
PROGRESSIVE 


In Construction and Artistic in Design. 


(tfered in all styles and sizes of Illuminators or Asbestos 
Flame Plates 


GAS PARLOR GRATES? Beauties, 


In Antique Br he er finish, or plain 
Blac ke "Pt ded vith Cold nd Hot 
Ain . Retu 1 Flu 


+ GREAT HEATERS. 


Fitted for any kind of gas 


NG HH aN 
“uy ‘ Hl) : 
7 a 


Send for Catalogs. 


THE SCHNEIDER & TRENKAMP CO., - Gleveland, Ohio. 
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Jewel Gas Stoves 


ARE THE BEST. 


eee! 10 GAS HEATING STOVES, 


ae ef 
in Sag 
. Prices, from $4.50 to $16.50. 


55 GAS COOKING STOVES, 


Prices, from 75 Cents to $65.00. 





Bond for Cataloss and Discount. 


1 
Ha 
Li 

ti 


GEORGE M. CLARK & COMPANY, 46> sabe 


MAKERS, —— 


157-161 Superior St., Chicago. / 








MANUFACTURERS OF 


Valves ald Gates for Gas, Ammonia, Water, Ete. 


Also, Cate Fire Hydrants With and Without Independent 
Nozzle Valve. All Work Cuaranteed. 
WORES & GEN’L OFFICE: TREASURER’S OFFIUE: 


Indian Orchard, Mass. 72 Kilby & 112 Milk Sts, Boston, Mass. 











OFFICE AND WORKS, 
#38 to 934 River Street and 67 to 83 Vail Av., 


Farson’s Steam Blower, teow, wo 


FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE 
OR OTHER WASTE MATERIAL. 


PARSON’S TAR BURNER. 


FOR UTILIZING COAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BOILER TUBES 


Screws. Indica- 


for Gas, Water, Steam, and Oil. 


Send for Circulars 


These devices are all first-class. They will be sent to any responsible party for trial. No sale 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY. 


H. E. PARSON. Supt., No. 54 Pine St., N. Y 


Standard Oil Company, 


CAS NAPTHA DEPARTMENT OF THE WEST. 


GAS NAPTHA. 
GAS OIL. 


Correspondence Sol ‘cited. CLAV HLAWN TIT), OHTO. 


Check Valves, Foot Valves, Yard- 
wash and Fire Hydrants. 


48 in., outside and inside 


tor, ete., 


Hydraulic Main wip Kegulators, also 





Vaives.—Double and Single Gate, $ in. to 






Send for Cireulars. 
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“BERLIN IRON BRIDGE CO 








The above illustration is an exterior view of a Stock House built by us for the Lackawanna Iron and Coal] Co., at Franklin Furnace, N. J 


The building is built entirely of iron—iron trusses, iron purlins, and covered with corrugated iron—and is used for storing coal, coke, ore, etc 
Write for Illustrated Catalogue. 


Office and Works, EAST BERLIN, CONN. 





GASHOLDER PAINT. Fiel and Its Applications 


S, 
Use Only By E. J. MILLS, D.Sc. F.R.S., and F. J. ROWAN, C.E., assisted 
by others, ncluding Mr. F. P. Dewey, of the 


THE COVERNMENT WATERPROOF PAINT. Smithsonian Ins, Wash D.C 


Proef against Ammoni d Absolutely Waterproof. Send for Prices and Particulars. * PLATES, AND 607 OTHER ILLUSTRATIONS. ROYAL 
het = Leia al ‘ OCTAVO, PaGEs xx, 802. HANDSOME CLOTH, $7.50. 


THE GOVERNMENT WATERPROOF PAINT CO., 122 Milk Street, Boston, Mass. a. m. canLeENDER & CO., 32 Pine St., N. ¥. 











Water Gas! E"*uel Gas! 


For all Manufacturing Purposes. Generated from Bituminous Slack, Anthracite Coal Dust, or Coke Breeze, by 


THE LOOMIS PROCESS. 


Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and Henry Disston’s Sons’ Saw Works, Tacony, Pa. 


The Cheapest Gas Generating System in the World. 


Utilizing any Kimd of Low-Priced Coals. 
NOVEL IN DESIGN, MODERN IN CONSTRUCTION, SIMPLE IN OPERATION, PERFECT IN RESULTS. 


Plans and Estimates Furnished. 


BURDETT LOOMIS, - - Hartford, Conn., 


Or Murray Uill Hotel. New York City. 


- 





5 5 7" 5 e ] C In Three Volumes. Price per Vol., $10. 
ine 5 rea 1s€ on oa as. Sold either by Volume or 1n Sets. 
A Standard text-book for the Engineers and Managers of Gas Works, and for all who are concerned or take an interest in the manufac 


ture and distribution of Coal Gas, and in the utilization of the Secondary Products resulting therefrom; treating also of the Gas Engine 


and of Gas Cooking and Heating Appliances. A, M. CALLENDER & CO., 32 Pine Street, N. Y. City 
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GAS STOVES. —— f GAS METERS. GAS STOVES. 


THE AMERICAN METER CO. 


Established 1834. Imcorporated 1863S. 
MANUFACTURERS OF 


Gas Meters, 


STATION METERS, 
METER PROVERS, PHOTOMETERS, 


Experimental Meters of all Kinds, 


Standard 3 suemeee Dry Meter. AND Standard 2 Diaphragm Dr ry Meter 


Apparatus for Testing the — and Quality of Gases. 














Meters for Measuring Natural Gas. 


MANUFACTORIES, 
508 to 514 West Twenty-second St., N. Y. Arch and Twenty-second St., Phila. 
Nos. 244 & 246 North Wells Street, Chicago, Ill. 


———$____ 


AGENCIES, 


No. 177 Elm Street, Cincinnati, Ohio. No. 222 Sutter Street, Sa . Francisco, Cal. 
No. 810 North Second Street, St. Louis, Mo. 


CAS STOVE SHOW ROOMS, No. 242 Sixth Avenue, New York City. 
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ROOTS’ 
BYE-PASS VALVES. 





q) 
ae 
MN 
|z| 





GAS VALWE|BYE-PASS VALVE. 


Quick Actine. Automatic Action 
Sim ple, Reliable 
Hftficient Durable. Simple Durable. 





Thousands now in use and giving perfect satisfaction. Write for Catalogue and Prices. 


Send for Descriptiwe Catalosgsuc and FrPrtce List. 


TBE P. H. & F. M. ROOTS CO., Patentecs and Manufacturers, CONNERSVILLE, IND. 


Ss. S. TOWNSEND, Gen. Agts., COOKE & CO.,, Selling Agts., 163 & 165 Washington St., N. Y. 








KIRKHAM, -HULETT & CHANDLER'S NEW PATENT 


“Standard” Washer-Scrubber. 


Extracts the Whole of the Ammonia and a Large Percentage of the Sulphureted Hydrogen and Carbonic Acid. 








MINIMUM WEIGHT IN MOTION @ MINIMUM DRIVING POWER @ MINIMUM BACK 
PRESSURE @ MINIMUM WEAR AND TEAR @ WITH aw RESULTS. 





The “New” Washer-Scrubber, with Ww site “Bundles,” has a for many onthe i in osmmiaihia operation at the 
London Gas Light and Coke Company’s station at Beckton, and at many other European Gas Works 
The “ Bundles” can be supplied to “Standard ” Washer-Ncrubbers already in use. 


GEO. SHEPARD PAGE, Sole Agt. for Western Hemisphere, 69 Wall St., New York. 
SCiEN TiFE IC Books. 


KING'S ye ON THE MANUFACTURE OF COAL) GAS WORKS—THEIR ARRANGEMENT, CONSTRUCTION, DISTLLATION OF COAL TAR a ee 








GAS. Three vols.; $10 per vol. PLANT, AND MACHINERY. $8 by GEO. LUNGE. New Edition. $12.5( 
;AS MANUFACTURE, by W IAM RICHARDS 4to., th in ‘ean ancien : a a a, — 4 baked , 
ae ACTURE, wad Place it Cath binding. "gi COAL; ITS HISTORY AND USE, by Pror. THORPE. $3.50. 4 TREATISE ON THE COMPARATIVE COMMERCIAL VAl 
‘ : . rs tee THE GAS WORKS OF LONDON, by COLBURN. 60 cents UES OF GAS COALS AND CANNELS, by D. A. GRAHAM 
TECHNICAL GAS ANALYSIS. $2.8 Re e ‘Joti $3 
6 \INSUMER’S GUIDE. & HEAT A MODE OF MOTION, by JOHN TYNDALL, $2.50. 8vo., Cloth. Bs. 
ree UR Y : MUNICIPAL LIGHTING, by F. H. WHIPPLE. $1 GAS COMPANIES DIRECTORY, 1891. $5. 
7AS MEAS E ry AND GAS METER TESTING, b “h } 3 
a ee ss GAS WORKS, AND MANUFACTURING COAL GAS, Hugues. THE AMERICAN GAS vas ue o ee 
GAS CONSI MER 5 HANDBOOK. by WILLIAM RICHARDS, C.E.: $2.20 ; ane 
18mo.. Sewed. 2 cents THE MANAGEMENT OF SMALL GAS WORKS, by C.J. R. © \S_ ENGINE INDICATOR DIAGRAM, by W. E. AYRTON 
A PR ACTICAL TREATISE nN GAS AND VENTILATION HUMPHREYs. $1. Paper. 20 cents. ; oa 
itt Special Relation to Ii iminating, Heating, and Cooking MANUAL FOR GAS ENGINEERING STUDENTS, by D. LEE, ILLUMINATING AND HEATING GA , by W. BURNS. $1.50 
Gen. by S. Fears S 40 cents TESTING PIPES AND PIPE JOINTS, by M. M. PATERSON. 
CHEMISTRY ‘y4 ILLUMINATING GAS by NORTON H. HUM- ; A , aie catia 
$2 THEORY OF HEAT, by J. CLERK-MAXWELL. $1.25. y wines ; noes = ; : ; 
PRAC TH “Al rR EATISE ON HEAT, by THOMAS Box. Sec- THE DOMESTIC USES OF COAL GAS. AS APPLIED TO DESIGNING WROUGHT AND CAST IRON WORK, by H 
ond edition. $5 LIGHTING, by W. SuGG. $1.40. ADAMS. Paper. hree parts, 60 cents each. 
STRAINS IN IRONWORK, by H. ADaMs. With plates. $1.75. DIGEST OF GAS LAW. $5. NOTES IN MECHANICAL ENGINEERING, by H. ADAMS. $) 


The above will be forwarded by eXpress, Upon receipt of price. If sent by mail, postage must be added to 
above prices. We take especial paim~ in securing and forwarding any other Works that may be Cesired, upon 
receipt of order. All relnittauces should be made by check, draft, or post office money < order. 


A. M. CALLENDER & CO., 32 Pine Street. New York. 
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THE UNITED 
GAS IMPROVEMENT CoO., 


DREXEL BUILDING, PHILA., PA. 

































Owners of the Lowe, Granger-Collins, McKay-Critchlow (for car- 
bureting Natural Gas), and Other Gas Patents. 


BUILDERS, LESSEES # PURCHASERS OF CAS WORKS. 






































Standard ‘‘ Double Superheater"’ Lowe Apparatus, Especially Designed for the Use of Lima Crude Oil. 


Hirectoxrs of 


WADPER GAS PLANTS, 


(Either Independent or Auxiliary to Coal Gas Works), 


USING LIMA OR OTHER LOW GRADE OILS AND ANTHRACITE COAL OR GAS HOUSE OR OVEN COKE 





PAMPHLETS, PLANS, AND ESTIMATES FURNISHED UPON APPLICATION. 
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NATIONAL 


GAS LIGHT AND FUEL CoO., 
No. 52 Lake Street, Chicago. 


FRED K HH. SHELTON, Manager. 


GAS WORKS 


Built, Remodeled, Leased, or Purchased. 


THE SPRINGER CUPOLA SYSTEM. 


Also, by Special Arrangement with the United Gas Improvement Company, 


ACENTS FOR THE WEST 


FOR THE “DOUBLE-SUPERHEATER,” “JUNIOR,” AND OTHER FORMS OF THE 


Lowe Water Gas Apparatus. 


Full Information Furnished upon Application. 


GASHOLDER TANK CONSTRUCTION, ETC. 


Gas Companies and others about to erect Gasholders will find it profitable to consult 
W. C. Whyte, who for over 30 years has made a specialty of 
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Tank Excavation and Mason Work. 


Fifty Tanks now in operation show the sort of work done. Address 


w.c. WHYTE, - No. 15 Cortlandt Street, N. Y. City. 
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WHAT OUR CUSTOMERS SAY OF IRON SPON GE. 











COLUMBUS, O. I regard the Connelly Iron Sponge as the best TROY, Recommend Iron Sponge to any Gas Company. 
m of oxide a iron of which I have any knowledge. is as (sii and far cheaper tha me, and far less labor ya rc 
E. McMILLIN, Eng’r. with it. R. A. Dirrmar, Supt 
OHIO PENITENTIARY, I take pleasure in saying that the WOOSTER, O. We have ust yur [ron Sponge about 8 months 
I . S . 
on Sponge bought of you two years ago, and which has been in con-_ with entire satisfaction, and w ill continue to use it as long as we 
int use ever since, has given entire satisfaction. It does all youclaim can do so with the success we have had thus fai 
w it; in fact it reduces the cost of purifying to almost nothing—which WoosTER Gas Lr. Co 
ertainly oug be satisfactory ?. P. GREEN, Si TON W . 
tainly ought to be satisfactor R. P. GREEN, Supt. HAMILTON. 0. We have been using your Iron Sponge for the 
CINCINNATI, O. Our experience shows that by the use of Iron _ past 5 years exclusively—using no lime with it—and it affords us pleas 
’ ! 5 A I ‘ ‘ I 
ponge in place of lime we have effected a saving of 1.4 cents per M. ure to testify to its merits. Our present lot has been in use now over 
cost of purification. \. HICKENLOOPER, Prest. 16 months. D. H. HENSLEY, Sec. 
SANDUSKY, O. The Iron Sponge has been a yvreat advantage MANSFIELD, O. Our pany has been using your Iron 
nd saving to us over old method. THos Woop, Supt. Sponge for 2 years in our works for purifying. It has been very sat 
: , , : “45 isfactory, and we would not k: how to get along without its use 
CADIZ, O. We have been using your Sponge for five years with . ; 3 
—<s ie i . ( ‘) 1 Ss, Oup 
ntire satisfaction, and at about one-fourth the cost when we used lime 
r purification. A. N. HAMMOND, Supt. PORTSMOUTH. O We have been using your Iron Sponge, and 
7 y > om ° ° per ( > rrr . atistaction | V\\ —_ IT an 
LOGAN O. We have no desire to go back to purification by lime, 80 far if has given entire sati J. W. OMITH, Sec. 
CHIR, Sec pene ‘ : 
A. MICHIE, Sec. PAINESVILLE, O. We have used your Iron Sponge for the 
LIMA, We have used your Iron Sponge for two years, nothing past 2 years, aud shall continue to use it. a gives perfect satisfac- 
se, and are entirely satisfied with it. Lima Gas Lt. Co. tion. W. ALEXANDER, Prest. 


CONNELLY IRON SPONGE AND GOVERNOR C0O,, No. Ill — New York. 


WILBRAHAM GAS EXHAUSTER IRON Mass 


For Gas Purification. 





Acts immediately, and more efficiently 
than any other purifying agent 
now in use. 


Greenpoint Chemical Works. 


JOHN SCHRIEVER, Manager. 


Greonpoint Ave. & Newtown Creek, Brooklyn N.Y. 


JARVIS ENGINEERING CO., 


61 Oliver St., Boston, Mass. 


CONTRACTORS FOR ERECTING 


COMPLETE STEAM OUTFITS FOR ELECTRIC 
LIGHTING STATIONS. 


Steel Boilers set with Jarvis Pat. Boiler Setting 
To burn COKE SCREERNINCS for Fuel. 
ARMINGTOUN & SIMS 00. ENGINES, 


Belting direct to Dynamos, without using Shafting. 


WiLBRAHAM BROS., aco nega 








REFERENCES ht Co., Charles 


PHILADELPHIA, PA. town, Mass: Scheie ight Co.. Schenectady 


N. Y.; Brookline 








Gasholder Tanks & Gas Works — Complete. 


PLANS PREPARED AND ESTIMATES FURNISHED AT SHORT NOTICE. 


J. P, WHITTIER, 70 Rush St., near Division Aw,, Brooklyn, N. ¥ 
A Large Quantity of Cround Fire Brick For Sale Cheap. 











1891 DIRECTORY 1891 


OE AMEHIOCAN — COMPANIES. 


Price, ~- - = B55. OO. 


A. M. CALLENDER & CO, No. 32 Pine Street, New York City. 
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Wood's Gas Scrubbing and Enriching Apparatus. 














End Elevation. - : ~- $ide Elevation. 





The cheapest, simplest, and most effective apparatus for removing Tar and Ammonia, and enriching Gas, eve! 
brought to the attention of Gas Manufacturers. With ordinary condensers and scrubbers the condensable illum. 
inants flow off to the tar wells and liquor tanks and are lost, but with Wood’s Apparatus these illuminants are saved 
and retained in the gas, thus increasing its illuminating power and making a great saving in the cost of enriching 

material. Where set up next after the Hydraulic main, this Scrubber produc es an 8-0z. Ammoniacal Liquor. 


JAMES R. FLOYD & SONS, - - Nos, 531 to 543 West 20th Street, N. if city, 


FORT WAYNE ELECTRIC CO. 


FORT WAYNE, IND. 


MANUFACTURERS OF THE 


Slattery Induction System 


-~— QF — 


LONG DISTANCE INCANDESCENT LIGHTING. 


The Most Carefully Worked Out and Complete Alternating Current System of Electric Lighting in Existence. 














—— AND THE=—— 


W/O Oo PD 
Automatically Regulating 


Arc Dynamos AND LAMPS. 








Main Office and Factory, Fort Wayne, Ind. 


BRANCH OF FICES. 


Wood Dynamo. 


NEW YORK, e ~ 115 Broadway. PITTSBURCH, PA., - ” 533 Wood Street. 
PHILADELPHIA, - “ 907 Filbert Street. DALLAS, TEXAS, - - = McLeod Building. 
CHICACO, - - - - 185 Dearborn Street. TORONTO, CANADA, - 138 King Street, West. 
SAN FRANCISCO, - 35 Now Montgomery Street. MEXICO, F Adams’ Successors, - City ot Mexico. 


BUFFAL® 4%. Y¥.-, = > * 228 Peari Srteet. CUBA, Maicas & CO., - - Havana. 
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ENGINE ERS. GAs AND WATER PIPES. GAS AND WAT ER PIPES. 



































cit anon iaicaneca'q, WARREN FOUNDRY AND MAGHINE CO., y 
and READING FOUNDRY CO., Ut, = SACK Wediendacniamiieaiet, 3 We 


Reading, Fa. New York Office, 160 Broadway. 


AST IRON MATER AND GAS PIPE, 


General Foundry and Machine Work. sian Pipe for i House and Mine Work. Branches, adie scan etc., etc, : 
THE OHIO PIPE COMPANY, © yz, J, DRUMMOND, EMAUS PIPE FOUNDRY. Y 
. DONALDSON IRON COMPANY. EMAUS, PA. 
BRANCH AND SPECIAL CASTINGS. 
“ot Src areata Casings Bula 0 SBE EIAL EASTING AND LAMP POSTS. anvrsntirnns «2 
GENERAL FOUNDERS AND MACHINISTS. ee CAST IRON PIPE AND SPECIAL CASTINGS 
PIP For MANUFACTURED ™ NATURAL GAS * WATER. 
E SPECIALS, FLANGE PIPE, AND LAMP POSTS 
JOS. R. THOMAS, 


JOHN FOX, ae Agent. 160 Broadway, N.Y. 
Cast Iron Gas & Water Pipe, a nl 
CASTAIRONGASRWATLAPIPEE Um 
and Specials, Architectural Castings, Building Column o 
Columbus, OQhio. ‘Ofiice, Corbin oni 192 iit in N, \f FOR WATER AND GAS. 
CAST IRON CINCINNATI, OHIO. 
No. 32 Pine Street, N.Y. City. 
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CONSULTING AND CONSTRUCTING 


Gas Engineer and Contractor, 





€ 

PLANS, SPECIFICATIONS, AND ESTIMATES “aq 
FURNISHED. = 

oe : : L ti’ 

é a YW Sta € é " ’ 
Contracts taken for all Appliances In addition to about 4,000 Standard and Junior Big 


‘ ENG?} Sy 
required at a Cas Works, ae ; 
551 Compound Engines 


Either for New Works or Extensions to Old Plants. have been built during three years to July 1 





JAMES R. SMEDBERG, 
Gas Ezneineer, 
213 Jefferson Ave., Peoria, Ill., 


Vill furnish Plans, Specifications and Estimates for the Remod- 
ing or extension of Gas Works. Also, Analytic Reports upon 
e business condition and prospects of Gas Companies. Ample 

eferences will be given. 





DURAND WOODMAN, Ph.D., 








Analytic and Technica! oe =~ SLOW SPEED RAILWAY GENERATOR. 
\nalyses of Gas, Fuel and Gas Coals, Crude and Refined Petro- Also Direct Connected Slow Speed Alternating Dynamos of equivalent 


im, Materials for Gas Purification, Tar, Ammoniacal Liquors 
nd other Bye-Products, Fire Clays, Deposits in Mains, Water ; 
r Steam Making, Boiler Scale, ete., etc. Expert work in con- For Circulars and Estimates on Complete Plants, address our Engineers. 
ection with * Damages to adjacent water supplies and adjoin- 
” properties.” Experimental Investigations for Inventors 


127 Pearl Street (Hanover Square), N.¥- | | eG SBURGH. PENNA. U. S.oF A. 2 ee 


capacity. 
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RETORTS AND FIRE BRICK. 


LH GAUTIER & COMPANY LACLEDE FIRE BRICK MFG.CO, MANHATTAN 


CORNER OF er ee FIRE BRICK & ENAMELLED CLAY 
GREENE AND ESSEX STREETS, Fire Brick, Gas Retorts, RETORT WORKS 


: | S 4 a Y 2 N, ” f — 
JERSEY Ci? 4 ST. LOUIS STANDARD SEWER PIPE. ADAM WEBER. 











RETORTS AND FIRE BRICK. RETORTS AND FIRE BRICK, 








MANUFAC ERS OF | 
_f ) i cette des. Te ae ents 
Clay Gas kKetorts, Dry Milled and Crude Fire Clays, ete. 
H Til OFFICE AND DEPOT AND RETORT SETTINGS 
Gas ouse 1 es, 901, 903, and 905 Pine Street, FIRE BRICKS, TILES, ETC., 
Fire Bricks, Etc. Etc. a Office and Works, 15th Street and Avenue C., N. ¥ 
Ground Clay, Fire Brick and ESTABLISHED EN 1845. 
Fire Sand in Barrels, 
B. KREISCHER & SONS, | 
H. GAUTIER, Prest CHAS. E. GAUTIER, Sec. & Treas. 
aS. E. GREGORY, V.-Prest DA R. DALY Gen'l Mang’: 
‘ OFFICE FOOT OF HOUSTON ST., E.B., N.Y. 
BROOKLYN 


Clay Retort & Fire Brick Works Gas Retorts, 


(EDWARD D. WHITE & CO.) 
ae cea | TILES, FIRE BRICK. 
VAN DYKE, ELIZABETH, RICHARDS & PARTITION STS. 
Office, SS Van Dyke St., Brooklyn, N. Y. AND EVERYTHING IN THE FIRE CLAY LINE. 








Works, — ESTABLISHED 1864.— Office, Rooms 19 & 20, Lewis Block 


LOCKPORT STATION, PA. JAMES GARDNER, JR.., PITTSBURGH, PA, P. 0. Box 373 


Successor to WiIGKIAM GARDNER ct SON. 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. S. 
H. A. NORTON, No. 92 WATER STREET, BOSTON, MASS., Agent for the New England States. 


HENRY MAURER & SON, Parker-Russell THOS. SMITH, Prest. — AUGUST sdiaisuaiabesa as 





necuuntiniens Tae. BALTIMORE 
EXCELSIOR FIRE BRICK & CLAY Minin and i C 
RETORT WORKS mining and Mig. Go., pETORT & FIRE BRICK CO. 
WORKS, Perth Amboy, N. J. Mermod-Jaccard Bldg., Rooms 307 & 308, MANUFACTORY AT 
OFFICE, 418 to 422 East 23d St., N. Y. Broadway & Locust St., St. Louis. Mo. LOCUST POINT BALTIMORE, -_ 
Clay Gas Retorts, PROPRIETORS OF THE 


BENCH SETTINGS, OAKHILL GAS RETORT & FIRE BRICK WKS 
Fire Brick, Tiles, Ete. “ Our immense establishment is now employed almost entirely in Clay Retorts, Blocks & Tiles 


the manufacture of 


GEROULD'S IMPROVED RETORT CEMENT. Materials for Gas Companies FIRE BRICK, FIRE CLAY, 





A Cement of putting on mouth- 
pieces. making ning blast furnaces we have studied and perfected three important points. Our re- 

nd o Ipelas This ceme ~ ‘ ready fo se. Economic 
oa ane in its work I irranted ~ stick : “ torts are made to stand chenges of temperature, the strongest AND FIRE CEM E NT. 

PRICE LIST heats of the furnace, and the abrasion of feeding and emptying 

fr “In Casks, 600 to 800 Ib ft N. Y., at 5 cents per pound We have the exclusive Agency for the West of the celebrated | Red and Buff Ornamental Tiles and Chim- 

tin Kegs, 100 to 300 Ibs att * ia ney Tops. Drain and Sewer Pipe (from 

nian decenueien was , Kloenne-Bredel Full Depth and 2 to 30 inches), Baker Oven Tiles 
C.L. GHEROULD & CO., Semi-Recuperator Benches, 12x12x2 and 10x 10x32. 
: And also furnish and build 
5 & 7 Skillman St., Brooklyn, N.Y. . 
ym» Our Own Styles Semi-Recuperator Furnaces | WALDO BROS., 88 WATER ST., BOSTON, MASS 


- HUT GERAULD Saveanei) 
Western Agt., H. T. GEROULD, Jeffersonville, Ind. for the use of Coal or Coke as fuel. Role Agents the New Engiand States. 





Bosioli rire Brick Works <== Gas Retorts and Settings 
Under the Personal Supervision of MIR. GHO. C. HICES, late of Chicago. 
Fire Clay Goods of all kixds. Akron Sewer Pipe, Lime, Cement, etc. Agts. for the Arc Gas Lamp & Governing Gas Burners. 


Send for Circulars and Prices to 


FISKE, COLEMAN & CO., Managers, No. 62 Congress Street. Boston, Mass 
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PRED. BREDEL, 6. E., 


PROP’R OF KLOEMNE AND BREDEL PATENTS. 
Recuperative Furnaces, Purifying Macitines, 
Gas Apparatus 


Main Office, 118 Farwell Avenue, Milwaukee, Wis. 


New York Office, 22 Beaver Street. 





é dadvavd dit iN LT we 


Bartlett Street Lamp Mfg. Co. 
GeneratorGas Furnace 


Globe Lamps, 


Streets, Parks, Public 
Buildings, Railroad 
Stations, etc. 


LAMP POSTS 


A Specialty. 














The Miner Street Lamps, —§ /  n opesi 
Jacob G. Miner, 40 & 42 COLLEGE PLACE, - “A Y. CITY. 














No. 823 Eagle Ave., New York, N.Y. ind Posts will do well to communicate with us 


wees - meen / dm te 
oe op tcdpaaa ‘aii ad er eee e.. — 4 a ry: 
San SS Se 7 9 oer ee ee 


e? = are 
ag i/ af 
4 ie en 
aor Pelee: 


Gas Companies and others intending to erect Lamps 





The American Gas Engineer 











Materials furnished and Benches erected by 


‘oun aay and Superintendents Handbook. 


Address as above, or D. 0. FLEMMING, Jersey City, NJ. 


AMERICAN 
Cle fee ees Re eee Oo Oe ore OOS. 
$3.00 per Annum. 


A.M. CALLENDER & CO, & M. CALLLENDER & CO., 32 Pine St..N. Y. 


32 Plime Street, N. Y. 


By WM. MOONFY. 
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DAVIS & FARNUM MFG. CO., 


WAT THAM, MASS. 


PRINCIPAL OFFICE AND WORKS, Waltham, Mass. BOSTON OFFICE, Room 18, Vulcan Building, 8 Oliver Street. 


TUBULAR, PIPE, 


AND 


SINUOUS FRICTION 


COUCEnSETS 


OF ALL SIZES. 


SINGLE, DOUBLE, 


AND 


TRIPLE LIFT 


Gasiolders, 


OF ANY CAPACITY. 





TRON ROOF FRAMES AND PLOORS. 
Purifying Boxes, Genter Seal or Valve Connections, Bench Work. 


Reversible Lime Trays. 
SELF-SEALING AND PRESSED STEEL MOUTHPIECE LIDS. 


Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Complete Gas Plant. 


— ALSO — 


Gas and Water Pipe, Flanged Pipe, 


Sugar House Work, and Special Castings of all Descriptions. 








Established isei1. Imcorporated 1i1ssil. 


KERR MURRAY MFG. CO., 


Pee. OW BS ee, LD. 





Those who are in need of 


Holders or (}as Works Apparatus of any [jescription, 


AND OF THE LATEST IMPROVEMENTS, 


will find it to their interest to 


GET AN ESTIMATE FROM US 


before placing their order. 


As we make a Specialty of this Class of Work, and are Practical Builders 
and Manufacturers of same, 


with our long years cf experience in the business, 


WE CAN GUARANTEE YOU SATISFACTION. 


Sistimates. Plans anc. Specifications Furnished on Application. 
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BARTLETT, HAYWARD &CO. 


 femeseres, Rid. 
Triple Double, & Single-Lift es = REESE EERE IT - . RREEREE renee P U R | F : E R ) * 


GASHOLDERS. CONDENSERS, 
[ron Holder Tanks, stile 











wi Scrubbers, 
— BENCH GASTINGS, 
Cirders. tt. OL STORAGE TANKS. 
BEAMS. let Boilers. 


The Wilkinson ' Water aia ges 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


Munich Regenerative Furnace, System Drs. Schilling & Bunte. 


MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed amd. oe ee. 


Pascal Tron Works. estasuisueD Tala ware Iron Works. 


MORRIS, TASKER & CO., 


INCORPORATED. 
OFFICE, 224 SOUTH THIRD STREET, - PHILADELPHIA, PA. 


CONTRACTORS, BUILDERS, AND WANUPACTURERS OF 


Gas, ae = Seeger Works 

















Bench Castings. Iron Roofs. 
Condensers. Street Stops, 
Scrubbers. Valves, etc. 
Purifiers. Stand-Pipes. 
Hyd. Carriages. 74 Water & Oil 
¢€ 


Iron Floors, Tanks, all Sizes. 


Single, Double, = Triple- -Lift Gas Holders. 


SELF-SEALING RETORT LIDS. STAMPED STEEL RETORT LIDS. 
Locomotive Water Columns, Filters, etc. Boiler Tubes, Wrought Iron Pipe & Fitting 


Plans, Specifications and Estimates for all kinds of Machinery furnished on application, 
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Foundries & Works. Ng hermes 
MILLVILLE, FLORENCE. ron tae ers, 
and CAMDEN, N. J $ e e9 Machinists. 


400 Chestnut St., PHILADELPHIA, PA. 


MANUFACTURERS OF 


CAST IRON PIPH, 


ST Se 


SINGLE, DOUBLE, AND TRIPLE LIFTS, WITH 
OR WITHOUT WROUGHT IRON 
OR STEEL TANKS. 
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PURIFIERS, CONDENSERS. 
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Scrubbers. 


BENCH Worm tk.. 
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lron Floors and Roofs, Plate Girders. 
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Heavy Loam Castings. 
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Ba /\/\ 
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VAT ANG Ge ate 


aN. 








a BE. Ne HYDRAULIC WORK. 
= oo Spas Re ern menace sme oe: HNMR OS Lamp Posts, Valves, Ete. 
ISBELL-PORTER COMPANY, 
G. G. PORTER, Prest. (Successors to SMITH & SAYRE MFG. COMPANY) CHAS. W. ISBELL, Secy. 
ENGINEERS AND CONTRACTORS FOR THE 
e ( e 
fonstruction and Fxtension of (fas Works. 
Special Castings, Tees, Bends, etc. Exhausters. 
Bench Castings. Engines. 
Water Gas Generators. Steam Jet Exhausters. 
Hydraulic Mains. Exhauster Governors. 
Iron Floors. Compensators. 
Brenner Self-Sealing Retort Lids. SelfActing Bye-Pass Valves. 
Tar Gates and Hydraulic Main Dip Regulators. Valves. 
Hutchison’s Tar Displacement Apparatus. Valve Stands with Indicators. 
Multitubular Condensers. Purifying Boxes. 
Standard Washer-Scrubbers. Purifier Valve System. 
Tower Scrubbers. Center Seals. 
Walker’s Tar and Carbonic Acid Extractors. Street Governors. 





Estimates, Drawings and Specifications Furnished for the Alteration, Improvement, or Extension of 
Existing Works or the Construction of New Works. 


ISBEiisi-PORTEHR COMPANY, 


No. 245 Broadway, New York City. 
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GAS WORKS APPARATUS AND pe ithaca GAS WORKS APPARATUS AND ‘CONSTRUCTION. 
H. RANSHAW, Prest. & Mangr WM. STACEY, Vice-Prest T. H. BIRCH, Asst. Mangr. R. J. TARVIN, Sec, & Treas. 
JAMES R. FLOYD & SONS, STACHY MFG. Co., 


(SUCCESSORS TO HERRING & FLOYD) MANUFACTURERS OF 


Memummee Single and Telescopic Gasholders, 


NEW YORK CITY. 
IRON ROOFS, BRIDGES, LAMP POSTS, 
Engineers and Contractors 


FOR THE Water and Oil Tanks, Coal Elevator Cars, 
CONSTRUCTION OF COKE CRUSHERS, BENCH CASTINGS, 
GAS WORKS. And all kinds of Wrought and Cast Iron Work used in the erection of Coal and Oil Gas Works 


Rolling Mill Machinery and Heavy Castings a Specialty. 
MANUFACTURERS OF 


Wrought Iron Works: 
16, 18, 20, 22, 24 & 26 Ramsey Street: 


Foundry: 


All Kinds of Castings and 83, 35, 37 & 39 Mill Street. 
General Ironwork Cincinnati, ONn1o. 


FOR 


GAS APPARATUS. |j/) DEILY & FOWLER, |}! 


Bench Castings, Regenerative and Half 
Iaurel Iron Works. 


Regenerative Furnace Castings. 
Condensers, Scrubbers, Purifiers, Address, No. 39 Laurel Street, Philadelphia, Pa. 








Street Drips and Connections, BUILDERS OF 
fl HT a, 
a| { | —} 
Valves, GASHOLDERS 
: ® ® o4gs ° : = 
Hydraulic Hoisting Purifier Carriage, ———— —— a —_—_——n—r" OO — 
Self-Sealing Retort Lids, Improved Single and Telescopic. 
Valve Stand and Indicator 
s - - C ‘ ; . EXolders Built 1885 to 1890, Inclusive 
» s 7 » 
Selers Vement. Omaha, Neb. Port Chester, N. Y. Paducah, Ky. Tac ‘ny, Pa. (two) Central Gas Lt. Co., New 
Plans, Specifications, and Estimates furnished for Construction o re ye Pa. (2 a y ated 4 ee ¥. cad Mount Vernon, N. Y. York City ( d) 
aan ss : ‘i Long Island City y. Salem, N. J (3d) Seattle, W. T Binghamton, N. Y. Tacoma, Wash. 
of New or Alteration of Old Works Macon, Ga. Omaha, Neb. (2d) San Diego, Cal. Con-ord, N H Kn ‘xville, Tenn. 
York, Pa. Lynn, Mass. (2d) Northern Gas Lt. ( if Dore, Del. (2d) Pottstown, Pa 
Chester, Pa Little Rock, Ark. New York N.Y alais, Me Victo i 3. Lee 
Hazleton, Pa (2d.) Irvington, N. Y Westerly, R. I. Ne ‘w London, Conn. (2d Var 34 C. 
Stateo Island. N Y. South Bosto n, Mass. Willimantic, Conn West Chester, N. Y. ( ha ir] ott Vi 
Saugerties, N. Y. Rye, N. Y. (2) Montclair, N. J Bay Shore, L. I. So b... aminy -s am, Ma 
Clinton, Mass. (Lao. Mills) Woodstock, Ont. Attleboro, Mass. Washington, D.C. Woonsocket, R I. 
Chattanooga, Tenn. Malden, Mass, Santa Cruz, Cal Newport, R. I. (2d Simcoe, Can. 
| Galveston, Texas. (3d.) Staten Island, N Y. (2d) Erie, Pa. (2d) Morristown, N. J. Pittsfleld, Mass. (2d) 
I, | Fort Plain, N. Y. Woodstock, Ont. West Chester, Pa. (2d Lebanon, Pa. Chattanooga, Tenn. (2d) 
Brunswick, Ga. Malden, Mass. Lancaster, Pa. (3d Oakland, Cal. 


FOUNDERS AND MACHINISTS, 


CHICAGO, ILL. PAT BEN Ts. GREENOUGH’S 


Gas Works Apparatus, F®4NSUN # HoucH nicer OF CAS LAW.” 


PURIFIERS, CONDENSERS, Solicitor of American & Foreign Patents. 


Bench \A/ orkz 925 F. ST., WASHINGTON, D.C. 
Personal attention given to the preparatuuon and prosecution mpany in the country, whether large or small, 


(NEAR U.S. PATENT OFFICE.) 
SPECIALS. LAMP POSTS, 
of applications for Letters Patent. All business beforethe U.S. \s a book of reference it will be found invaluable. 
SCRUBBERS 9 Patent Offive attended to for moderate fees. NO Agemeyin [t is the only work of the kind which has ever 


the United States possesses superior facilities been published in this country, and is most com- 
Iron Roofs and Floors. for obt i Patents, or for ascertaini the patent- E , 

OE, SSE S BSOMlSs OF Or as0orwsinIng the pa vlete. Handsomely bound. Orders may be sent to 
ability of inventions. Copies of patents furnished for 25 cents 
each. Correspondence solicited. 





FPrice, $5.00. 


This is a valuable and important work, a copy 
of which should be in the possession of every gaz 


Plans and Estimates furnished for new works or extensions of 
old works. 


WM. HENRY WHITE, 


No. 32 Pime Street, - - - New Yor E City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited. 
Plans and Estimates Furnished. 


1. 1. CALLENDER & CO., 32 Pine St.. N.Y. 
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GAS COALS. CANNE L COAL S. GAS E NRIC HERS. 


sowmws PERKINS & CO., 


228 & 229 Produce H=axchange, New York. 


Cable Address, ‘‘ PERKINS, NEW YORK.”’ Post Office Box 3695, New York. 











CENERAL SALES ACENTS FOR 


The Youghiogheny River Coal Company’s 


OCEAN MINE YOUGHIOGHENY GAS COAL. 


mon. WW. Tt. SOoOoTT, Prest. M. . TAYLOR, Vice-Prest. 


This Colliery is located at SCOTT HAVEN, PA., in the center of the Youghiogheny Gas Coal District, = produces 
the ONLY RELIABLE YOUGHIOGHENY COAL for gas purposes. (See Map on p. 87 of this Journat, Feb. 16, °85.) 


YwroiInwTs OF SHIPMENT, 


Locust Point, BALTIMORE. Pier No. 62, PHILADELPHIA. 
ST. CEORCE, STATEN ISLAND, N. Y. HARBOR. 


Also, Shippers of the following well-known Cannels: 


Breckenridge & Old Kentucky Boghead 
from Kentucky, 


AND THE 


JELLICO CANNEL, from TENNESSEE. 


Within the past four years we have delivered these Cannels to over One Hundred and Fifty Gas Companies 
in Thirty-five different States, and to some of the largest Gas Companies in 


GREAT BRITAIN, ON THE CONTINENT, AND SOUTH AMERICA. 


Single carloads or more delivered at any required point in the United States and Canada. Cargo shipments from 
NEW YORK, PHILADELPHIA, BALTIMORE, NORFOLK, AND NEWPORT NEWS. 


Particulars as to prices, ete., furnished upon application to the above address. 


JAMES & WILLIAM WOOD, gageat’sros, 


Gas and Gannel Coal Contractors, wisi mone. sees 
No. 40 St. Enoch Sq., Glasgow. No. 2 Talbot Court, London. Gas, Water Meter, and Clock 


Proprietors of the BATHVILLE COLLIERIES (which produce the ID IX aa is aay e 


celebrated BOGHEAD CANNEL), Shields, Shieldmuir, Drumpeller, and 


Enameled Iron Plates in Colors, and the 
other Collieries. This Firm offer te ae a Se cates 


and Numbers. 


S T AN DARD CANNELS We make a specialty of this f work, and, with our iong 
d only satisfaction 


xperience of over 30 years, can guarantee no 
and correctness, but extremely low riencionet ESTIMATES 


Unegualed as Gas Enrichers. AND SAMPLES FURNISHED ON APPLICATION. 





Analyses, prices, and ali furtber information furnished on application to Office & Salesrooms, 11 Park Row, N. Y. 


Agency for U.S., Room 70, Nos. 2 & 4 Stone St., N.Y. City, 7°) Se ee 


£ 
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COKE CRUSH ERS. GAS ‘COALS. 


The Despard Gas Coal (0,, THE 
aC dee one PENN GAS COAL CO, 


AND MANUFACTURERS OF | OFFER THEIR 


CO. F*- | Coal, Carefully Screened & Prepared for Gas Purposes 


MINES, Clarksburg, Harrison Co., W. Va, | 
WHARVES, Locust Point, Baltimore, Md. de at rs 
OFFICE, 44 South Street, Baltimore, Md | 


ROUSSEL & HICKS, sp yrs, + BANGS & HORTON, 


71 Broadway, N. Y. 4 “* ) 60 Congress St., Boston. | 


| 
COXE BROS. &CO. | 


Cross Creek, Sugar Loaf & Beaver ee 


GAS COALS. 











Their Property is located in the Youghiogheny Ooal Basin, near Irwin and Penn Stations on the 
Pennsylvania Railroad, and on the Youghiogheny River. 





Principal Office: 


209 SOUTH THIRD STREET, PHILA., PA. 


Lehigh Coals, Points of Shipment: 
Ceneral Office, 143 Liberty St., New York. : : : : 
Boston, 70 Kilby Street : Phila., 420 Walnut Street; | Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
Chicago, **The Rookery’’; Buffalo, Coal and Iron Exchange; . 
Milwaukee, 91 Michigan Street. River: Pier No 1 (T, ower Side). South Amboy. N. J. 








Ee. B. BIAY, Gen’l] Agent. 





Chesapeake & Ohio Railway Coal Agency, 


FOR THE SALE OF THE 


__ Superior Kanawha Gas Coals, Cannelton Cannel, 


Also, SPLINT AND STEAM COALS. 
From the Kanawha and New River Regions, on the line of the Chesapeake & Ohio R’way. 


C. B. ORCUTT, General Agent, - - No. | Broadway (Room 217) New York City 


EDMUND H. MCCULLOUGH, Prest CHAS. F. GODSHALL, Treas. H. C. ADAMS, Sec. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Penn. 


Keller's bdjstale Coke Crusher ee en 


SIMPLE, STRONG, AND DURABLE. kBPOINTS OF SHIPMENT: 


0, M, Keller, sec. & supt. Gas Lt.& Coke Co. Columbus, Ind. | PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J. 
Correspondence Solicited. WATKINS (SENECA LAKE). N. Y. 


SIAKELAER ( v 














e . e 
Electric Light Primer. Since the commencement of operations by this Company its well-known 
By CHARLES L. LEVEY. Coal has been largely used by the Gas Companies of New England and the 
A simple and comprehensive Digest of all the tod tere Middle States, and its character is established as having no superior in gas: 


facts connected with the running of the Dynamo and Electric 
Sno See See giving qualities, and in freedom from sulphur and other impurities. 


Price, 50 cents. 


A.M. CALLENDER & 00., 32 Pine St.,N.Y. Principal Office, 224 South 3d St., Phila., Ps 


THE CLERK GAS ENGINE C0o.,, 


Main Office, 1012, 1014, 1016, 1018 Filbert St., Philadelphia, Pa. 


WM. W. GOODWIN, Prest. E. STEIN, Sec. 








The utility and conv enience of the Gas Engine being no Sieiee an open question, it only remains now for 
intending purchasers to select the BEST. We claim for the CLERK GAS ENGINE that it is equal to any other 
manufactured as regards steadiness in runn ng, simplicity, and ease of keeping in repair, and that it gives the greatest 
amount of power for the least money (both in first cost and expense of running) of any engine made. In support of 
this claim we refer to the test of the Gas Engines made under the direction of the American Institute of New York 
in December, 1885, and heretofore published in these columns. These engines are especially adapted for continuous 
running under heavy loads, and we can refer to Engines which have run 22 hours a day for months at a time. 


Made In Sizes of 5 10, (5' 20, and:26 Horse Power. All Engines Guaranteed for One Year, 
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JOHN J. GRIFFIN & CO. 


x Nos. 1518, 1515, 1517 & 1519 Race Street, PHILADELPHIA. 
Vn MA 52 Dey St., NEW YORK. 75 N. Clinton St., (ereo. r. PERSONS, Mangr.) CHICAGO. 











MANUFACTURERS OF 


METERS FOR MEASURING GAS (= 


IN ANY VOURU0ME. 





WS” Provers, Gauges, Registers, Etc., Etc. in oy 
EXPERIMENTAL APPARATUS FOR QUANTITATIVE AND QUALITATIVE ANALYSIS 


Careful and Prompt Attention paid to Repairing of all kinds of Meters and Apparatus. 
Estimates Cheorfully Furnished. 


NATHANIEL TuPrtTs, 


No. 153 Franklin Street, Boston, Mass., 


MANUFACTURER OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


{rial Test and Experimental Meters, Pressure Registers, Pressure Gauges, 
Dry = Pressure and Vacuum Gauges. 


Re yg METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


is enabled io furnish reliable work 


and answer orders promptly. Patent Cluster Lanterns for Street Tllumination. 

















CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, i122 & 124 Michigan St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 22! Front St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Ete. 





“Success” and “Perfect” Gas Stoves. 


A. HARRIS E L. HARRIS J. A. HARRIS. 
Established 18405. 


HARRIS BROS. & CO., 


Twelfth and Brown Streets, Philadelphia. 


Manufacturers of Wet and fjry fas Meters, 


STATION METERS, METER PROVERS, 


EXPERIMENTAL METERS, SHOW OR GLAZED METERS, 
Pressure and Vacuum Registers, Cauges, Photometers, Drip and Bell Pumps, Etc., Etc. 


PROMPT ATTENTION GIVEN TO ALL ORDERS. METERS THOROUGHLY REPAIRED. ESTIMATES FURNISHED FOF 
STATION METERS OF ALL SIZES. CORRESPONDENCE SOLICITED. 
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GAS METERS. GAS METERS. GAS METERS. 
GEO. J. McGOURKEY, Prest. WM. H. McFADDEN, Vice-Prest. (Phila.) . N. MILSTED, Gen. Supt. and Treas. (New York). WM. H. DOWN, Sec. 
Established 1834. Incorporated 1863. 
WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 
Manufactories: | SAS STOVES. | Asencics: 
y , ’ 7 T ‘a 4 177 Elm Street, Cincinnati. 
512 West 22d St., N. Y. SUGG’S “STANDARD” ARGAND BURNERS, ! 214 « 216 Ne Wells Street, Chicago. 


| SUGG’S ILLUMINATING POWER METER, | S10 North Second Street St. Louis. 
Arch & 22d Sts., Phila. ) Wet Meters, with Lizar’s “‘Invariable Measuring” Drum. | 222 Sutter Street, San Francisco. 








EAESLME & NMeciLHENN yY, 


(Established 1848.) 


GAS METER MANUFACTURERS, 


Nos. 1339 to 1349 Cherry Street, Philadelphia, Pa., 
WET AND DRY GAS METERS, STATION METERS, EXPERIMENTAL METERS, METER PROVERS, 


Center Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for use in Gas Works. 
FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of all makers. 


Yas 











D. MCDONALD & CO., 
GAS METER MANUFACTURERS. 


(Hstablished 1854.) 
51 Lancaster St.. Albany,N. Y. 34& 36 West Monroe 8t., Chicago, Ill. 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS, PRESSURE GAUGES, ETC. 





We use only the very best materials, and employ the most skilled labor, and by our long experience (37 years) and personal supervision cf every deta 
we feel justified in assuring the public that our goods will give perfect satisfaction. Every Meter emanating from our establishment will bear the dts 


Inspector’s BapGr, and will be fully warrented by us. Our Annual and Calendar will be sent to Gas Companies upon applicatior-. 








Other people have found us to 
ti their advantage. ott 
/ We'll be glad to serve you. 





STATION METERS. 
METER PROVERS. 
CONSUMERS’ METERS 
REPAIRING. 
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GAS INTO POWER, 


BY THE 


OTTO GAS ENGINE. 


CAS POWER. A Source of Revenue to (as Companies ready to engage in Electric Lighting, building o! 
Water Works, Electric Street Railways, ete. 


Coal for producing Cas is less in amount than that for producing Steam, both being measured on an 





equal amount of work performed. And, further, with Gas, 


5O to 90 per Cent. of Value of Coal is Returned 
by sale of Coke and Tar, according to the market value of these products. 
Labor for handling fuel is reduced, by its becoming centralized and confined to the gas bouse and frequently 
has not increased after the addition of a power station. 


With Gas Power, cost of fuel is strictly limited to the time of use. 


SIZES 
I-3 to 100 
HORSE POWER 


MANY VALUABLE 
AND RECENT 
IMPROVEMENTS. 





Wherever Cas Companies tried Cas Power with Steam Power together in one Station, the use of 
Steam was subsequently abandoned or restricted, and Cas Power made to take its place. 


Where Gas Companies adopt Gas Power for Electric Plants, Water Works, Sewerage, etc., they not only 
choose the most economical power for their use, but secure to themselves the numerous advantages of increased 
production, without increase of expense, and benefit thereby their entire manufacture. They induce consumers, by 
their example, to abandon Steam for Gas Power, and, by establishing special rates, make 

Gas Power the Leading Power ofr To-Day, 

AND SOLVE AT ONCE THE QUESTION OF FUEL GAS. 


“Otto Gas Engine Works,” 


SCHLEICHER, SCHUM™M & CO., 
151 Monroe St. (Kent Building), Chicago. 33d and Walnut. Sts., Phila. 


NEW YORK AGENCY. 18 VESEY STREET. 





